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L o c a t i o n  FCCW Flats Plant; M Area 
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Llttholpfjle Domrrletlor 

* 
I I I / 

8anplrr toll .et.4 or 
Othor tort@ ? o r f o r n o d  / 

FLATS ALLWVIWIbf 

' - 95%. 
0.04.04': SANDY SILT; white and grayish 
brown (5 YR 3/2); 28% 3ubrounded cob- 
bles and gravel; 1/4 to 2 inch diameter; 
non-plastic; poorly sorted; loose; dry. 
0.04-0.45': CLAY: olive brown (5 Y 4/4); 
high plasticity; little f inesand;  trace 1/4" 
round gravel; dry. 
0.45-0.66': GRAVEL:  white (10 YR 8/2); 
angular granite gravel, 1/4" to 1"; and 
silty samd as above; crushed rock. 
0.66-1.33': SANDY SILT: light brown (10 
YR 8/6); medium to fine-grained; little 
angular and subangular gravel; moder- 
ately well sorted; dry. 

2.0-4.0' S4EIELE, 
red l.Q/2.0' = 88%. 
AND SILT: orangey tan; medium- 

grained; large subangular cobbles; dry. 

4.0-1.0' SAMPLC 
Recovered 1.5/3.0' - 50%. 
CLAYEY SILT. brown; some angular 
rocks; dry. 

5.6-6.0' SAMPLE No recovery. Drilled 
with center bit. 

DEPTH WITH PLOPPER: 6.0'. Adjust 
- F  

dqpth..' 

6.0-i 1.0' S A M P L E  No recovery. 

HNu Background=O.Z 
OVA Background=7.0 

Q.0-5.0'; Composite 
sample: BH37870005. 

9.0-5.0': Duplicate 
composite sample: 
B H37870005D. 

u. Field screen 
readings: HNu = 30; 
OVA * 7.0. 

$& Field screen 
sample: BH378705WS. 

3 1 .O- 1 2 2 .  Composite 
sample: BH37811113. 

L&D-2 1.7': Contact 
sample: BH378721CT. 

Field screen 
reading: HNu = 0.2; 
OVA = 0.0. 

LzpI: Field screen 
reading: HNu - 0.2; 
OVA * 0.0. 
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BOREHOLE 

Loe.tloA RXky Flats Plant: kwd Area I . /W . l l  no. m37-87 
C o o r d ~ n a t o ~  N 366&50 E 2302 1.20 roAnd 8 u r t r c e  t i w r t l o n  5968.80’ 
Tota l  D e p t h  28-00’ w r t o r  L o r 0 1  E n e o u n t o r o d  None 

Drllllng Company  WS w s  orit lor 2. &gr itt 
O r t o  Or l l lod  J d y  16-17, 1987 
Orllllng Method HOllCrW StRm 
Losgod  B y  

8tat lc  N/A 

O.ologtet 8lto Yanrgor  

C o m m o n t r  

r m o l o a  t o i l o c t o d  or 
h o r  tort0 ?o r fo rmod  

2 

f he-grained sand; unconsolidated; dry. 

N o  recovery. 

ARAPAHOE FOR MATION 

14.0-16.0’: SANDY CLAYSTONE (based 
on cuttings): moderate yellowish brown 
(10 YR 5/4); mottled dark yellowish 
orange (10 YR 6/6); moist. 

1 4 J6.0-18.0’ SAMPLE, No recov,ery. 

18.0- 19.0’ SAMPLE  
Recovered 0.3/1.0’ - 33%. 
CLAYEY SANDSTONE: moderate yeflow- 
ish brown (10 Y R  5/4); f e w  dark yellow- 
ish orangc’/10 YR 6/6) mqttlcs; pdarly 
sorted; unconsolidated; dry. 

* d (  

CLAYSTONE: moderatdy yellowish 
brown (10 YR 5/4); abundant quartzite 
and granite pebbles and graVe’!S, ‘slough; 
poorly sorted; subrounded; dry.,. r3% 

I L 

I I I 

25.0-26.2’: Bedrock 
sa rn ple: BH3 7 8725 BR. 

^ .  

.. . 
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same as above; 

21.7-23.0': CLAYSTONE: moderate yellow- 
ish brown (10 YR 5/4); abundant light 
brown (5 YR 5/6) mottles; consolidated; .- few caliche patches; trace sand; dry. 

23.0-23.0' SAMPLE- 
Recovered 2.0/2.0' = 100%. '. 
CLAYSTONE: same as above; dry to 
moist. 

I .  5.0-2 8 .O' SAMPLE, 
Recovered 4.0/3.0' = 125%. .. CLAYSTONE: moderate yellowish brown 
(10 YR 5/4); abundant light brown (5 YR .. 5/6) mottles; weathered; consolidated; 
small patches of caliche and very fine- .- grained sand; dry. 

TOTAL DEPTH: 28.00' 

t 

S r m p l o r  Col loctod or  
Othor to r te  ? o r t o r n o d  / 
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LITHOLOGIC DESCRIPTION 

" .  

ROCKY FLATS PLANT FIGURE NO. 
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PROJECT NO: 6&?3 - I 1 2 

LITHOLOGIC DESCRlPTlON 

ROCKY FLATS PLANT a FIGURE NO. 
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iEOLOGIST(S1: 

)ATE: e/E/Sp PROJECT NO: &T.r1,73 

-+ - L5.D 

FIGURE NO. ROCKY FLATS PLANT 
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1 
.- -~.. ~ - .- .- 7 0-10.0' SAMPJ,E, 

Recovered 3.0l3.0' = 10090, .- 7.0-7.5': CLAYEY SAND: light brown (5  
Y R  614) Fine-grained sand (3.0-2.5 0); 
gravel to 1.75 mm: subangular and 
subrounded: some scattered gravel: 

* -  moderately calcareous: weakly cemented: 
moist. 

ARAPAHOE FORMATION 

7 3-9.0': CLAYSTONE: very pale orclnee 
'- (10 Y R -  8 2 )  to medium l i i h t  - g r a v -  N 

6\01: very'; caiqayous: massive:, ryediurn- 

$P *, . . P * V  . ..- 
*5s 2-.- - . *^ - ~ .-.--. -- _-- 

9 0-10.0'. CLAYSTONE: medium lielit. *.. pray  ( N 0 . 0 ) :  massix e: hipiil\ plnct  I C * :  

b 1 oc k y : on 1 y s l i  g h t 1 y c a 1 c a re 0 us:'-s t re a k e d: 

p: weathered: moist: 

.,,weathered: moist. - -d . w 4 4 . 0 '  SAMPLE, 
-Recovered 5.2/-4,0 - 13095- - ----- .. CLAYSTONE medium light grai (N 610)  

down to approximately 11.2': transition to- 
..light pray a n x s e v e r e l y  oxide ( F e )  stained 

brown: medinm plastic: massive: only 
= =  slightly calcareous streaked: blockv; 

weathered: moist. 
9 -. 

-- I I 
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WELL DEVELOPMENT SUMMARY SHEEr 

1 2 / 1 / 8 7  

I DATE 1 TlME 1 METHOD 1 VOLUME 1 APPEARANCE 1 COMMENTS 
! I m 

W a T W  aeptn trom TOD ot caring 
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Note: No tiuter mtered  hing drilling 
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L O G  
O F  

EOREHOLE 

Location : Solar 5ond Area ~ o r o n o r o / w r l l  No.  l O - Q u S P 0 8  87 - 

Sammlo8 Cottooto4 or 
kor  t o r t 8  Portornod 

Kecovered 1.511.5' = 100% 
2.0-3.2': G R A V E L  AND CLAY: dark 
vellowish oranse  (10  Y R  6 1 6 )  to moderate 
yellowish orange ( L O  Y R  5/41 w i t h  gravel 
to 4.00 mm and larger: sand varying (2 .0- .  
1.5 0 to 0.5-1.0 0): light moist. 
3.2-3.5': CLAY: dark yellowish orange (10 
YR 6 / 6 )  moderately cemented; slightly 
sandy: f ine-grained: occasional small scat- 
tered gravel: highly plastic: very moist. 

3 5-6 5' S A M P L E  
Recovered 3.013.0' = 1OOeo. 
35-52,: C L A Y :  moderate brown (5  YR 
4/41 ro varying gray: considerablv oxide 
stained: low plastic: f ine-grained sand 
( 3 . 0 - 2 3  0): weakly cemented: claystonc 
fragments: moist. 

A R A P A  HOE FORMAT 1 ON 

52-63': CLAYEY SANDSTONE light 
gray (N 7/01; fine-grained sand (3.0-2.5 0) 
and finer: werklp cemented: weathered: 

I INu backpround4.2 .  
0 V A B a c h arou n b2.8 
Ludlum background 
= 0.0 

0.0-2.0': Field screen 
readings; HNu = 0.2 

No ludlum readings 
above background. 

(0.2); OVA = 1.8 (2.8). 

2.0-1 7': Field screen 
readings: HNu = 0.2 
(0.2): O V A  = 2.8 (2.8). 
N o  ludlum readings 
above background.. 

3 5-6.5': l lpper con- 
tact sample: 
s PO 8 8 7 0 3 L' c. 

63-83.: Contact srm- 
ple: SP088706CT. . . 

9.0-11.5': Dedrock 
sample: SPO88709BR. 

11.5-14.0': Field 
screen readings: HNu 
= 0.2 (0 .2) ;  O V A  = 2.8 
( 1.8 ). 

14.0-16 5': Field 
screen rerdinyt H N r  
= 0.2 (0.2): OVA 2.8 
( 2.8 1. 



L O G  
OF 

B O R E H O L E  

Location 6oroko10/  W 0 1 1  Ma .  7Q-A7BR/ VOFI-87 ( c o n ’  t. 

Coord inator  Ground  S u r t a c o  E lo ra t ion  

Total Dogtk  W a t o r  ~ e v o l  Encounte red  

Stat ic  

Orllling Comeany O r l l l o r  

Oat. Orlllod Holeor  

Drllllng Mothod Drll l lng f l v ld  
L0w.d  BY Ch.8k.d BY 

Goologtat alto Yornem~~” 

C t r R P  Uornom- 

6.5-9.0‘ S A M P l L  - Recovered 2.012.5 = 80%. 
SANDSTONE: l i g h t  p r a v  IN 7/01 to - severely oxide stained b r o w n :  line- 
praiucd sand (3.0-2.5 0): weaklv cemented: - massive: sl ight  clay binder: weathered: 
moist. 

9.0- 11.5‘ SAbll’LE. 
Hecovereti L > : ~ . s .  = I~w-,-. 
C’LXk’EY SANDSTONE: v a r y i n g  oxide 
( F C I  browns to gravs:  fine-etaincd sand ;IS 

above:  massive: weakly cemented: 
weathered: moist. - 11.5-14.0’ S A W  
Recovered l .SI2.5* = 609’0. 
CLAYEY SANDSTONE: as stated above  
continued moderately oxide stained: 
weat hered. 

14.0- 16.5’ S A M  P E  

- 

-. - Recovered 2.012.5’ = 80%. 
CLAYEY SANDSTONE: light erav (N - 7 / 0 )  to severely oxide stained brown: 
sand (3.0-2.5 8): massive: low plastic: - w e a k l v  to moderatelv cemented: 
weathered: moist. 

16.5- 19.0 ’ SAMPLF 
Recovered 2.312.5 = 92%. 

STONE: oxide stained brown to light 
gray: low plastic: massive: weakly 
cemented: weathered; moist. 

\\ 

-C’LAYEY TO VERY CLAYEY S A N D -  

’ 

m: Readings in 
augers: H N u  = 0 
OVA = 28. 

- 
. .. 
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BOREHOLE 

Loc  a tion 

Coordlnalor Ground S u r t a c o  Elovat lon  

t o t a l  000th  W a t o r  L o v o l  Encountorod  

I loroholo/ W o l l  No .  79 R 7 B /  C O ( 7 R - A 7  Irn o ' t .  - 

S t a t i c  

Drilllng Company D r i l l o r  

oat. orcr~or noipor  

Drllllng Yothod Drilling FIvld 

LO9000 BY 

1 
I 

19.0-21.5' SAMPJ F - Recovered 1.412.5' = 56%. 
CLAYEY SANDSTONE: moderately oxide - stained to light gray ( N  7/01 massive. 
fine-grained: weathered: moist. 

m 

5-24.0' SAMPL& 
Recovered 1.812.5 = 72%. 
CLAYEY SANDSTONE: light gray ( N  
7 / 0 )  to severelv oxide stained brown: l ow 
plastic sands (3.5-3.0 0 to 2.5-2.0 8): 

'- weakly cemented: massive: moist. 

2 J .O - 2 6.5' SAMPLE. 
Recovered 1.2,'2.5 = 4 0 9 .  
24.U-5.0': C L A Y E Y  SANDSTONE: as 
uoted above: moist. 
25.0-3.2':  C'LAYSTONE: medium pray ( N  
4/01: massive: blocky; remaining slightlv 
sandy (3.5-3.0 0): low plastic: weat  hered: 
moist. 

26.5-29.0' SAhlPLE. 
Recovered 2.5,  2.5 = 100r;r. 
CLAYSTONE: medium grnv tN n j  

massive: rncdiurii plas t ic :  s l i eh f lL  blorC. x. 
iiow orilv 5 l i p h t l \  oxide s t a i n e d  I I I  * l i e . l k \  
a t  23.5 aiid 28.8' tor 2" streaks. i 

3 1.S' SAMPLE. 
Recovered 1.311.5 = 52?0. 
S A N D Y  C'LAYSTONE: as noted above 
but tiow moderately oxide ( F e )  stained: 
massive: medium plastic: weathered: 
moist. 

5 0.10 - 5 9.7 5': Pa c k e t  
Test liiterval t10.  

29.75-69.40': Packer. 
Test Interval Y 9. 

c 
ic 



L O G  
O F  

BOREHOLE 

Locat lon  

C oo f  dlna to8 

Tota l  Doptk 

eoronoto /  W.11 N o .  ?9-57BR/SP08-87 (can't 
Ground  S U f f 8 C O  Elav8t lon  

W a t o r  L o r 0 1  E n c o u n t o r e d  

S t r t l c  

Commortr  

S a me lo a C o II a t  -or 
L i tho log ic  ~ o r c r i p t ~ o n  

-- R e c o v e r e d  2.212s' = 88%. 
SANDY CLAYSTONE: upper formation . _  
(313-32.0') then sl ightly sandy. f i n e -  1 
grained:  severely  o x i d e  stained brown to I 

a light medium g r a y  ( N  6/0) ;  massive: l o w  
1 0  medium piastic :  weathered: biocky:  f moist. 

34.0-36 5' ?AM PLE, 
R e c o v e r e d  2.512.5 = 100%. 
CLAYSTONE: d a r k  grav (N ?in\ to 
medium gray ( N  5/01: massive: medium 
plastic: biocky:  s l ightiv sandv: f i n e -  1 grained:  moist. i -- 36.5-39.0' SA& iPL& 
R e c o v e r e d  1.7/2.5 = 68%. 

*- CLAYSTONE: moderate  brown ( 5  Y R  
J I 4 )  to m e d i u m  dark gray ( N  6/01: 

* -  massive: blocky:  medium piastic: s l ightly 
sandy;  weathered:  streaked.  moist. -- 
7 9 .O -J 1.5 ' S AMP LE -- 
R e c o v e r e d  2 2 / 2 5  = 883. -- CLAYSTONE/SHALE: medium dark erav 
( N  4iO): massive: blocky siiphtiv sandy;  .- f ine-grained:  m e d i u m  plastic: moist. 

-- 41.5-14 0' SAMPLF, 
R e c o v e r e d  1212 .5  = 18%. -- CLAYSTONE/SHALE: medium dark 
gray ( N  4/0).; massive: medium plastic  
somewhat blocky:  just slightly sandr :  
l i&t  moist. 

It 

69 .10-70,05': Packer  
Test Intervnl  * 3 



LOG 
OF * BOREHOLE 

Locat lon  B o r o k o l o ~  w 011 n o .  39-87BR/SP08-87 (con t .  

~ o o r o l n a t o o  Ground  S u r t r c o  E lov r t lon  

Total  Doptk  W a t o r  L O V O ~  Encounto rod  

Drllllng Company 

stat re  

O r l l l o r  

3V L - 

85 - 

90 - 

SI 

100 - 

J l , ) . lT 4' SAh-1 rLL 
a -  Kecovered 1.68/4.10' = 41%. 

ROD = 1.04i1.68' = 6 3 .  .- 41.3-41.8': CLAYSTONE PLUG. 
41.842.35': SILTY CLAYSTONE: dark .- grey ( N  3 / 0 )  to olive black (5  Y 2/1): 
some very f ine-grained sand: well sorted: .- unconsolidated: blocky; soft to medium 
hardness: damp. 

S T O N E  olive black ( 5  Y 2 i l ) :  sand verv -- 
fine-grained (3.5-4.0 8). well sorted: 

I -  consolidated: blockv: medium hardness: 
some organics: damp. 

IC 42.35-44.03': SANDY SILTY CLAY- 

45.4-49 T' SAMPI&. .- Recovered 4.10/4.10' = 100% 
ROD = 3.55/4.10' = 87%. -- SANDY CLAYSTONE: olive gray ( 5  Y 
4 i l )  to olive black (5  Y 2/11: sand verv -- f ine-grained (3.5-4.0 0): well sorted: 
occasional lenses of a coarser grained -- sand (2.0-2.5 0): pinkish gray ( 5  YR 8/11 
increasing down core when get into sand- 
st one/ cia vstone interbeds: consolidated: 
hard: a t  45.80' have a leaf imprint: occa- 
sional organics throughout core: damp. 

-- 
-- 

i 

Sameloo Cotlocto&.o.r / O t k o r  tort .  CortormoI 

79.07-88.70': Packet 
Test Interval # 7. 

88.70-95.35': Packer 
Test Interval # 6. 

98 35-10- Packer 
Test Interval # 5. 

B 

B 



L O G  
O F  

80REHOLE 

L o c a t l o n  

C o o r d l n a t o r  

Tots1 Dopth 

aorohoto /  w 011 N O .  39-97BRlSP08-87 (con't. 
G r o u n d  S u r f a c o  E lovat ton  

W o t o r  L o r 0 1  E n e o u n t o r o d  

S t a t l e  

Dr l l lo r  

n o l o o r  

D r l l i I n 9  F lu id  

C h 0 8 k . d  BY 
1110 Y.a.*W- 

1 , .  

l lD  

ui 

120 - 

i 

8.00-117 65': Packer 
49.5-50.7': S A N D Y  CLAYSTONE: olive Interval # J. 

Recovered 4.20/4.50' = 93.30%. 
R O D  = '1.70t3.00' = 69%. 

65-125.30': Packer 
50.7-54.0': SANDY CLAYSTONE: olive 

prav (5  Y j/Z); cuttings from above: 
moist. t 
g r a y  (5 Y 4 / 1 )  to olive black ( 5  Y 2/11: 
same as 45.40-49.50' interval: a t  52.25' 
have some fine-grained sand stained dark 

.. ]reIlowish orange (10 YR hi6) :  lenses of 
fine-grained sand increase down core: at -- 53.5'-54.0' clay is predominant: damp. 

-I 24.0-57.0'  SAMPLE. 
Recovered J . 3 i . O '  = 1lOcC. 

S A N D Y  ( 'LAYSTONE: S ~ I I ~ C  above  
w i t h  nodules of very paie orange ( 1 0  1 .R  
8;:) c l a v  a n t i  v e r v  fine-grained s ~ n t l  i n -  
crtasing down core: ~1 3b.2:. 1 1 ~ ~  c I..:iI 
iinprint: less f ine-grained sand lenses: 
d a 111 p. 

KQD = :.JS/;.3O' = 7-tcc.  

-D 

*-  

-- $7.0-61.0' S A W  
Recovered 4.014.0' = loo%o. 
RQD = 3.0/4.0' = 100%. 
S A N D Y  CLAYSTONE: same as above 
with more fine-grained sand lenses: clay -- nodules still present: more organics than 
above: c lay  increases down core with -- 60.0-61.0' mostly clay; damp. 

-- 

-- 
Recovered 0.014.0' = 0%. -- Lost core. 

, 
117.65-127.30': Packer 
Test Interval # 2. 

122.68-13 Packer 
Test Interval R 1. 
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6 5 .O - 66.0' SA h1P LE, 

Lltholoelc Doaerlmtlon hor Toot .  ?ortormod 

120 

Recovered 1.511.0' = 150%. 

CLAYSTONE: l i g h t  greenish grav ( 5  GY 
411)  to dark greenish gray (5 G Y  2!11 
from 65.0-65.3': rest of core olive black (5  
Y 2 i l ) :  trace very fine-grained sand: core 
mangled from drilling: appears un- 
consolidated and blocky: damp to moist. 

RQL, = 0%. 

66.0-70.0 ' SAMFI E, 
Recovered 5.0lJ.O' = 125%. 
R O D  = 2.615.0' = 52%. 
66.0-67.5': CLAYSTONE: olive black ( 5  Y 
: * ' I )  to brownish black (5  Y R  2 , ' l ) :  trace 
s i l t  and verv fine-grained saud: some *- 
organics: blocky: consolidated: damp. .- 67.5-68.5': CL.AYSTONE: olive black ( 5  I' 
2 / 1 )  to brownish black (5  YR 211) ;  trace .. silt and very fine-grained sand; some 
organics: blocky: consolidated: damp. 
68.5-69.5': C L A Y S T O N E  olive black (5  y 
2 ' ' l )  to greenish black ( 5  G Y  :/I) to black -- ( N  110): trace silt: blocky: damp. 
69.5-70.0': CLAYSTONE: medium bluish - -  g r a y  ( 5  B 5 / 1 1  to medium gray ( N  5 i O ) ;  
h i g h l y  plastic: block: moist. 

7 0 .O - 7 4.0 ' S A MP L 
Recovered 0.614.0' = 1 5 5 .  -- ROD = 0%. 
CLXYSTONF: olive black  ( 5  Y 1 1 ,  to 

r l  ttiedium dark gray ( N  410):  block^: 
homogenous: plastic: damp. 

It 
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L o c a t i o n  
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T o t a l  000th 

Conmortr 

L 

.. 

-L 

P 

t 
7 4.0- 7 6.Q' S A  hlP 
R e c o v e r e d  3.8S/2.0' = 193%. 

P i c k e d  up 1.85' from previous run. 
72.15-73.0': CLAYSTONE: ol ive  b l a c k  ( 5  
Y 111)  with lenses of b l a c k  ( N  110): 
blockv.  homogenous: plastic: damp. 
74.0-76.0': CLAYSTONE: ol ive  black ( 5  Y 
2/11 to medium g r a y  ( N  5/0), block?. i komogenous: plastic: damp. 

R Q D  = 2 . ~ 1 3 . a ~  = 59%. 

76.0-80.0 ' S A M P L E  .. R e c o v e r e d  2.1ZiJ.O' = 53%. 
RQD = 1.5012.13' = 70%. .. CLAYSTONE: olive black ( 5  Y 2.'11: some 
silt: some organics: t race  v e r v  f i n e -  

-D  e r a i n e d  sand interbeds: homogenous: 
blockv: medium hardness: damp. 

L 

~O.O-S,.O 7 .  SAMPLE, 
R e c o v e r e d  2.62/2.01 = 131%. 
ROD = 1.62/2.62' = 62%. 

- D S A N D Y  C L A Y S T O N E  olive black ( 5  Y 
2 i  1 ): some verv f ine-%rained sand. pooriv 
sorted. suhanpular to subrounded fine- 
g r a i n e d  sand occurr ing in  lenses and 
interbeds: some silt: some organics: s m a l l  

. D  coal  seams: blockv: f a i r l y  homogenous: ' mediuui hardness: damp. 

t l t  
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OF 

BOREHOLE 

Locatlor, l o r o k o l o /  ~ o l l  N O .  39-87BR/SP08-87 ( C  

Coord lnotor  

t o t a l  O o p t k  

Ground  Surcaco E l o v a t r o n  

W a t o r  ~ 0 v . l  E n c o u n t o r 0 4  

conmortr  

i 

t 

F 

R '1.0 - 8 4 .O ' S AMP L F 
- -Recovered 2.3812.0' = 119%. 

R O D  = 2.151238' = 90%. 
* - S A N D Y  CLAYSTONE/CLAYEY S A N D -  

STONE INTERBEDS: olive black (5  Y 
* - 2 / l )  ro dark gray ( N  3/01; sand very f ine-  

grained to f ine-prained. poorly sorted. 
'-occurs i n  lenses and interbeds: occasional 

stringers of  coal  i n  small fractures w i t h  -- 
no orientation: some silt: some organics: 
consolidated: medium hardness: f r o m  
83.0-84.0' have small lenses of fairly w?l l  

.- sorted t i n e - g a i n e d  (3.0-2.5 0 )  531ld. 
subrounded: quartzitic. yellowish e r a v  ( 5  .. Y 3; 1): damp w i t h  sand lenses moisf. 

s J . o - R 6.  I)- s A hi r L 
Recovered 2.012.Q. = 100%. .- RC)D = 1.7612.0' = 8 6 5 .  
S A N D Y  CLAYSTONE: olive black ( 5  Y 

-I 2: l l  to dark gray ( N  310) w i t h  yellowish 
gray (5  Y 8 i l )  fine-grained sand lenses -- occasional. poorly sorted: occasional 
stringers of coal: some silt: some organics: 

*- consolidated: damp. 

rn 0-88.0' SAMPLE 
Recovered 2.0/2.0* = 100%. 

.t RQD = 7.0/2.Q' = 100%. 
. - S A N D Y  SILTSTONE: same as above 

except less sand: no coal stringers: damp. 

t 
t t t  
I I 1 

a ?.*. - 

I 
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.- 

-- 

f 
88.0-92.0' SAMPI& 
Recovered 4.0/4.0 '  = 100%. 
R U D  = ?.63/4.0'  = 91%. 
88.0-91.0': S A N D Y  1 SILTSTONE: olive 
black ( 5  Y 2 , ' l )  and dark gray (N 310): 
some clay: lots of siit; some verv fine- 
grained fa ir iv  well sorted sand w i t h  
lenses of a fine-grained. well sorted sand: 
damp. 
9 1 .O-92.0': SILTY SANDSTONE:  olive 
black ( 5  Y ? , ' I )  with yellowish gray ( 5  Y 
8 / 1 )  to pinkish p r a v  ( 5  YR 8/11 f ine -  
grained sand. fa ir lv  well sorted: sand i n  
lenses and iuterbeds: some clav: some 
organics: sinail pianes of l ~ m i i i a t i o n  
present in sand lenses: consolidated: 
damp. - 
92.0-96 . 0 ' S A hl P L E, .- Recovered J.O/J.O' = 100%. 
R V D  = 3.83/4.0' = 96%. -. 92.0-94.25': SILTY SANDSTONE:  olive 
black ( 5  Y :,'I) to yellowish grav (5  Y -- 8/11: verv l ine-qrained to fine-grained 
sand. fa ir ly  w e l l  sorted: some planes of 
lamination: less silt atid clav than above: 
some occasional organics: consoiidated: 

,? damp. 
94.25-95.2': S A N D Y  SILTSTONE. SILTY 
SANDSTONE: same 3 s  above w i t h  finer- 

95.2-96.0': SILTY SANDSTONE: s a m e  2 s  

-- grained sand: damp. 

'c 01.0-94.15': damp. 
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B ~ r o ~ t o t o /  w 011 N O .  39-973R/SP08-87 L o c o l t o n  

t c)6.c);100.0' SAMPLE  
Recovered 4 3 / 4 0 ,  = 107%. 
ROD = J.0/4.3' = 92%. 
96.0-9 7.3 5': SAND Y SI LT'ST 0 N E: o 1 i v e - black ( 5  Y 2,'l): very fine-grained sand. 
fairlv well sorted i n  siltstoue matrix: 

._ some clay: some organics: some lamination 
planes: consolidated: at 96.10-96.50' and -- 97.2-97.35' have lenses of a light olive 
grav (5  Y 6/l) to olive black ( 5  Y 2, ' l ) .  -- fairly well sorted, moist, f ine-grained 
sand: damp. 
97.35-99.0': SILTSTONE:  olive black ( 5  Y 
2 , ' l  I: verv fine-grained sand vielding to -. claystone downcore and disappearing a t  

P8.85': consolidated: some clav: 101s slit: -- occasional nodules of grayish orange 110 
Y R  7 ' 4 )  clay, proniinent f rom 97.35-98.0': 
some organics: damp. 

black ( 5  Y 2 , ' l ) ;  trace verv fine-grained .. sand: lots of silt: lots of  clay: consoli- 
dated: some organics; occasional grayish 
oraripe (10  YR 7/41  nodules o f  clay: 
damp. 

I 

90 .O- 100.0': CLAYEY S I L T S T O N E :  o l i  vc 

t 

t 
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D r t o  Oftllod 

D f l l l l n ~  Nothod 

100.0- 103.0' SAMPLE, 
Recovered 2.61l4.0' = 65.3% 
RQD = ;2.50/2.61' = 96%. 
100.0- 10 1.0.: C L A Y E Y  SILTSTONE: olive 
black ( 5  Y 2/11: trace very fine-grained 
sand: fairly homogenous: consolidated: 
damp. 

lowish grav ( 5  Y 8 /11  to olive black (5  Y 
2/11: sand from very fine-grained i n  
upper portion to fine-grained in lower 
portion fairlv w e l l  sorted. subrounded: -- some s i l t :  little clay: consolidated: damp 
to moist. .. 101.5-102.61': CLAYSTONE: medium dark 
g r a v  ( N  410)  to  dark e r a ?  tN  3.0) :  h i e h l v  -- pli~stic: blockv: l~omo~tnous :  no s i l t  ur 
sand: damp to moist. 

101.0-101.5': SILTY SANDSTONE: !el- 

- 
1 04.0- 1 OS. 0' SA MP L E, 

a- Recovered J.OIJ.0' = 100%. 

-- CLAYSTONE: olive black ( 5  Y 2 , ' l )  to  
dark gray ( N  310): trace silt :  blocky: -- homogenous: damp to moist. 

R Q D  = 3.27/4.0* = 82%. 

etorokoio/ W O I I  no. 39-87BR/SP08-97 (con't 
G r o u n d  S u r t r c o  E l o r r t t o n  

W r t o r  L o r 0 1  L R c o u n t o r o d  

s t r t rc  

D r l l l o r  

l4.lp.r 

Dr l l l lng  F l u 4 4  

Conmoats 

t 
t 

t 
'1 

i 

I 

I - -  'In 
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Cemnorta  

t A 

108.0-1Lg . ) .  SAMPLF 
Recovered 3.914.0' = 98%. 

.- R U D  = 3.4913.9' = 89.5%. 
108.0-110.0': SILTSTONE: olive black (5  Y 

.D 2/11: some very fine-grained sand: some 
clay: some organics: f airly homogenous; .- consolidated: hard: more sand down core: 
damp. 

-= 110.0-111.90': SANDSTONE dark greenish 
gray ( 5  G 411) to greenish gray ( 5  G Y  

*= 611) with some yellowish gray (5  Y 8/1k 
very fine-grained (3.5-4.0 8) to f ine-  
grained (3.0-23 0): fairiv well sorted: 
subangular to subrounded: some silt: trace 
clav: some leaf and plant stem orpanics. 
increases down core: sand fines as goes 
down core w i t h  octasionai lenses of the 

.D coarser grains: massive: damp to moist. 

i 
i 
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Ground S u r t a c o  LIorrt lon  

W a t o r  L o r 0 1  C n c o u n t o r o d  

s tatcc  

Dr111or 

notoor 
D r l t l l n ~  Fluid 

Ch08k.d BY 
$kt0 Uam- 

Commonto 

/ 
1 1 2 . 0 - ~ 0 '  SAMPl E, 
Recovered 4.67i4.0' = 117%. 
RQD = 3.1314.67' = 69%. 
112.r1-112.5*: S A N D Y  SILTSTONE:  olive 
black (5 Y 2/11: 40% silt: 40% organics: 
20% sand: consolidated: damp to moist. 
112.5-115.75': S A N D S T O N E  'greenish 3rav 
15 G Y  611) to  dark greenish gray ( 5  G 
411) w i t h  some yellowish gray ( 5  Y 811); 
f ine-grained (3.0-2.0 0) to medium- 
grained (2.0-1.5 0) sand, fining down 
core: occasional lenses of clay and silt 
associated with organics occurring 
throughout the core: sand massive with 
zones of contorted bedding: consolidated: 
a t  112.75. have a f racture  of coal w i t h  
small fractures of coal or orpnuics occur- 
r i u g  throughout the core: damp to moist. 
115.75-116.0': SILTY SANDSTONE: ol ive 
black ( 5  Y 2 , ' l ~  verv silty: sand f ine-  
graiued I O  medium-eraiiied 3s , I ~ O V C .  

occurring in lenses: r n n i i ) ;  organics iviirli 
r l a v  nssociated: 1.er.r. Iinrd: c o n s c r i i ~ l a l ~ ~ i :  
damp. 
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t 

t 
t 

116.0- 120.0' SAMF J E, - -  Recovered 2.014.0' = 509% 
ItUD = 0.45I2.0' = 22.5%. 
116.0-1 16.3': CUTTINGS OF SILTSTONE 
AND CLAYSTONE: reworked. -- 116.3-116.9': S A N D Y  SILTSTONE: o l ive  

black (5  Y 2 / 1 1  wi th  yellowish gray (5 Y 
"81'1) and greenish gray ( 5 G Y  6/11 fine- 

grained sand in lenses; some clay; some 
organics; massive: consoiidated: damp to 
moist. 

-- 

116.9-1 18.0': CLAYEY SANDY SILT- 
.,STONE: olive black (5 Y 2:l); heavy s i l t  

inf  luence: sand is verv f ine-graiued: sonle .. organics: massive: consolidated: damp. 



L O G  
OF 

B O R E H O L E  

1'0 0 - u '  SAMPI f - 
Recovered 4.612.0' = 230%. 
KQD ?.97:4.6' = 86%. 
llS.0-120.0': CLAYEY SILTSTONE: olive 
black ( 5  Y 2/11 t o  greenish black (5  GY 
2/11; t r a c e  v e r y  f i n e - g r a i n e d  sand: some .- orqanics: occasional  seams of coal :  
massive: blockv:  f a i r l y  homogenous: c o n -  -- solidated: damp. 
120.0- 121.4.: CLAYEY SILTSTONE: d a r k  

.b greenish pray ( 5  G A l l )  t o  greenish black 
(5  G Y  2 , ' l ) :  t r a c e  verv f i n e - g r a i n e d  sand 
in lenses: some organics:  massive: consoli- 
dated: damp. 

*b 121.4-122.0': SANDSTONE: d a r k  ereenish 
g r a v  ( 5  G J : l )  to greenish black ( 5  G Y  .- 2!1); some si i t  in top of c o r e  pivinp way 
to sand: f i n e - g r a i n e d  t o  medium-grained 
(2.0-1.S 0) sand. subrounded to 
su bangula r: fe ldspathic  a n d  quartzi  t ic: 
fa ir lv  well sorted: massive: homogenous: 
consolidated: f e w  organics:  d a m p  to moist. 
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Toto1  000th  

R Q D  = 3.6514.0' = 9 1 3 .  
122.0-122.85': SANDSTONE:  greenish prav 
(5 G 6/11  to greenish black ( 5  G 2!1): 
some silt: f ine-grained to medium-grained 
( 2 3 - 1 3  0) sand. subrounded to 
subangular, fa ir ly  w e l l  sorted: some 
organics: masstve: consolidated: moist. 
122.85-1 26.0': SANDSTONE/SILTSTONE:  
greenish pray (5  G 6/11  to greenish black 
( 5  G 2 / 1 ) :  v e r y  fine-%rained sand w i t h  
lenses of f ine-grained to medium-grained 
sand as  above (122.0-122.85'): some 

= =  oraaiiics more than above: clay iiifluence 
w i t h  organics: saud decreases d o w n  core -- giving w a v  I O  more silt. a little clay. and 
inore organics: massive: consolidated: 
damp. 

b 

126.0- 130.0' S A h i P u  

RQD = 0.75/1.5' = 50%. 
.- Recovered 1.514.0' = 37.5%. 

, , S A N D S T O N E  medium dark gray (N 410) 
l o  l i p h t  gray ( N  7/01: very fine-grained to -- fine-grained (3.5-2.5 0) feldspathic and 
quartzitic sand: fa ir ly  well sorted: 

a -  niassive: occasional trace lamination 
planes: sand f ines  down core: some 

* -  owanics: some silt: from 127.3-127.5' have 
zone of  clay influence: moist to wet. 

Or1111n~ Company 

Oat0  0rllloO 

Orllllng Moth00 

LO*).O B y  
Oooto@bsr 

B o r o h o ~ o /  w 011 N O .  39-87BR/SP08-87 ( c  d) . 

Comnort r  

122.0-126.0' SAMFI F ' t  Recovered 4.0/4.Q' = 10090. 
I 

i' 

I I 
?ego 17 O t  13 
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norper Dr t .  Drlllod 

Dr l l l lng Flula Drllllng Moth04 

f t 8 t l C  

t 
130.0-13? 0' S A M P E  
Recovered 4.3512.0' = 217.5%. 

127.5-129.4.: CLAYEY SILTSTONE: dark 
greenish gray ( 5  G 4 / 1 )  to greenish black 
(5  G 2 / l k  no organics. hard: massive: .- fairly homogenous: consolidated: damp to 
dry.  

.- 129.4-129.7.: SILTY CLAYSTONE: same 
its above: damp to dry. 

.. 129.7-130.0': SILTY SANDSTONE: same ;IS 

above wi th  some cIav: v e r y  fine-?rained -- sand: moist. 
130.0-132.0': SILTY S A N D S ~ N E :  d a r k  

* =  green~sh e r n v  ( 5  ti J I )  to ereenizii e l a t .  
( 5  c j  cj 1): verv I tric-erarncd 1.:.5.1 I )  01 t t >  -. 1 t i l e - e r n i n c d  I .:.'1-1.5 01. t a i r l v  \vcIi ..grt t + , , l  

salld: Some s i l t !  massive: consolidated: 
damp to moist. 

R Q D  = 3 . 6 8 1 4 . 3 ~  = 84.6%. -- 

*-  132.0-1 36.0' SAMPLE 
Recovered 4.1814.0' = 104.5% 
RQD = 3.76/4.18' = 90%. 
132.0- 132.4': SANDSTONE: dark greenish 
gray ( 5  c j  J / I )  to greenish erav ( 5  Ci 6/11: 
f ine-graiued ( 2 0 - 3 . 0  8 )  sand: f airly wel l  
sorted: some silt: massive: consolidated: 

.- damp. 
132.4- L3h.O': SILTY CLAYSTONE: dark -- greenish gray ( 5  ci 4 1 1 )  to greenish g r a y  
( 5  G 611): trace very  fine-grained sand: 
silt i n  tap of core gives way to clay down 
core: f airlv homogenous: massive: consoli- 

-D  

- 

-- dated: hard: no organics: damp. ttt 
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S t a t l c  

Drl l l lng Company D r l l l o r  

+ 

t 16.0-140.0' SAMPLE, 
Recovered 2.014.0' = 50%. 
RQD = 0.6120' = 30% 
CLAYSTONE: medium gray f N  5 j O )  to 
dark gray ( N  3 / 0 ) :  some silt: homogenous: 
massive: blockv: n o  organics: damp. 

TOTAL DEPTH: 140.00'. 

f 

i 

S o m e l o 8  CoIlo8tor or 
Other Tost8 Corfornod / 
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ROCKY FLATS PLANT 
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ROCKY FLATS PLANT’ 

_5 



DATES O R I W :  
ELEVATION 
CEOLOCIST(S): TSD 

FIGURENO. 
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INDEX Of DATA 

Boring No.: 56-37 /SP lW7 
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Data in Fiig 

- x Log of Borehole 

- X Well Construction Summaries 

X Well Development Summaries - 
Hydraulic Conductivity Test Data 
and Results 

- 
Packer Test Data and ResuIts - 

X Water Level Data - 
- x Saturated Thickness Hydrographs 

- _  
SOLAR POND CLOSURZ W C T E R I W T T O N  REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO 1 JULY 1988 



L O G  
OF 

BOREHOLE 

Logaod 81 KD Hollivav 
Oooloebat 

commonto 

t 

t .. 
. 
D 

.D 

. 
.B 

. 
L 

.. 
m 

.. 
c 

9 B  2.0-4 0' SAMPLE, 
Recovered 1.512.0' = 75%. 

* -  CLAYEY SAND AND GRAVEL: light 
brown ( 5  Y R  5/6) with pale yellowish 

-D orange (10 YR 8/61 and dark yellowish 
orange (10 Y R  6 / 6 )  with trace moderate '- reddish brown (10 YR 416). mostly i n  

.I sand zones: very coarse-grained, poorly 
sorted sand. subangular to angular: .. quartzite gravel subangular to broken. to 
3" diameter; becomes sandier down core 

= -  with mtdium-grained (2.5-1.5 0) fairly 
sorted, subangular sand: damp. 

.B 

4.0-6.0' SAMPLE, 
- 9  Recovered 2.012.0' = 100% 

SANDY CLAY: moderate yellowish 
* -  brown (10 YR 5 / 4 )  to dark yellowish 

brown (10 YR 4/21 with some yellowish 
gray ( 5  Y 7 / ? )  especially towards bottom 
of core: subangular to angular quartzite 
gravel up to 2' diameter increases down 
core: quartzitic sand and pebbles. sub- - -  
rounded to subangular medium-grained 

.ID (2.0-1.5 0) to coarse-grained up to 1IJ' 
diameter: poorly sorted: unconsolidated: .. some caliche increases down core; damp 
to moist. - c 

I t.* t Y , * . " .  r I 

8emmIoa Colloetoo or / Other t o o t o  Porformod 

u- 1 3.4': Bedroc t 
Sample: SP168711BR 



L O G  
OF 

BOREHOLE 

Locatlon Rockv Flats Plant: Solar Pond Area  ~ o t ~ R ~ l 0 / w 0 1 1  NO. 56-87/SP16-87 (cont'd.) 

T o t a l  0.ptR l?.Lo' w 1 t . r  L S V ~ I  t n c o u n t o r s d  Sone 
Coorcrinrtor N 32654.23 E 21319.10 Ground S u r f r c m  LIovatlon 3 7 8 . 5  1' 

Or1111n~ Company  aovles Bros. 
0110 Or11104 Januarv 7. 1988 

or1l11ng Motno+ Hollow Stem Auger 

Loggo4 .I KD Holliwav 
Q..I.*l@t 

11.2-13 4' SAMPLE 
Recovered ?.2/2.2' = 100%. 
SANDY CLAYSTONE same as above 
w i t h  occasional iron nodules. t 

I- 
t 

i 

t 

TOTAL DEPTH 13.40'. 

. -  

P . S . 4  o f  P 
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-WELL DEVELOPMENT SUMMARY SHEET 

I c I OATE 1 TlME I METHOD 1 VOLUME I APPEARANCE I I COMMENTS 
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PROJECT NO: LL 3 * l l .2  
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NOTES -: usca 

13.v 

ROCKY FLATS PLANT 
FlGURE NO. 
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r--/- 

-/---/ 

7--/- 

-/---/ 

v - 7 -  
-/---/ 
t--/- - 
7 - 7 -  
-/---/ 

t--/- 
-/---/ 

t-- /-  
-/---/ 

t - - / -  
-/---/ 

t - - / -  
-/---/ 

7--/- 
-/---/ 

r--/- 
-/---/ 

7-7- 

SIln QArSTM PS less wlih a#rs in this tntml 

NOTE No wtr encantered hile drilling 



W E L L  
C O M P L E T I O N  
I N F O R M A T I O N  

e 

4 . 2 '  Protective casing stick up 

T O P  o f  c a s i n g  ! .75 

Surtaco Soal 
Y a t Ita t: 

Fll tor  P a c k  

T o t a l  0 0 p  th 



LOG OF BOREHOLE 

c 
LL. 

L T  Y a LITHOLOGIC DESCRIPTION 
a. l-4 4 -  zw U% 
a mnc 

2 .A 

r Q -  
-0 

- \  

OA BY/IIATE f&&- /// -23 437 BOREH('ICE/Wtll- \IO. P207389 
LOCAllON LRockv flats' Plant: Soiar Ponds Area GROUND SURFACE ELEVATION 5981.02' 
COOROINAES N37.211.07 €21.362.90 (RfP) WATER LEVEL ENCOUNFRED ~ None 
TOTAL DEPTH 73.3' STATIC 5.39' (MI21 /89) 

DRILIJNG COMPANY Bovles Brothers DRILLING FLU10 None 
OAlE DRILLED h e  5, 1989 CHECKED BY -d A. A j A  #&W 
@RUING MEMOO Hdlow Stem Auger SIE' MANAGER 
LOW ey R.A Chapuis 

DRILLER R. Sharp HELPER P Mesa 

GEOLOGIST CEARP MANAGER 

SAMPLES COLLECTED 
OR OlHER TESTS 

PERFORMED 

COMMENTS 

0.0-k .3' SAMPLE. 
,j~Recavered 2.V2.3' = 100%. 

CLAYEY SAND AND GRAVEL: grayish orange (10 YR 
7/6# lwer 1.5' moderate brwn (5 YR 6 / 4 ) ;  ??SXJ * 

fine to coarse-grained sand; poorly sorted, 5 
subangular to subrounded; T5W. graverpoorly 
sorted; subrwnded; -725%. mediun plastic fines; 
soft; unconsolidated; moldable;'-; moist. @-m' 

- a 3  23*,'c a $ m u  -53; - 504/B 6- 

7 0 -  

ROCKY FLATS ALLUVIUM 

%CLAYEY SAND AND GRAVEL: moderate Brown (5 YR 4 / 4 1  
to pate yetlowish brow (10 YR 6/2); CB%Q fine to 
coarse-grained sand; poorty sorted; subangula 
subrwndcd; quartzose; gravct3(*poorty 
sorted; subangular to sLlbrouded; quartzose; 
maxinun size bcm;l-+1sU- non to mediun plastic, 
fines; soft; ueakly consolidated; m; moist. (r _. 

9 

\ 

, \5% &&3 d S " 5 T C L C 4  G q a  4 -  

4 .3-6 .3 '  SAMPLE. 
Recover- 1.1/2.0' = 55%. 

subrounded sand: maximun gravel size 4cm. 
%CLAYEY SAND AND GRAVEL: same as aixvc: angular to 

-3C-317 

H N U  backgromd: 0.0 
OVA b a c k g r d :  0.0 

At1 readings on cuttings, 
in breathing zone, on 
core, and in augers: 0.0; 
unless otherwise noted 
below. 

TRIP BLANK SAJ4PLE 
TB060589A 

0.0-3.0' SAMPLE . 
SEP01898R003 

2.3': Readings in Augers: 
HNU = 4 
OVA = 10 

PAGE I OF 4 



MU NO. ~207389 LOG OF BOREHOLE P A E  3 O F 4  

6.3-8.3' SAMPLE. 
Recowred 2.212.2' = 100%. 
6.3-7.0': CLAYEY SAND AND GRAVEL: same as 2.3- 

ARAPAHC!€/LARAMIE FORMATION 

7.0-8.3': CLAYSTOME: pale olive (10 Y 6/21: (100%) 
low to d i m  plastic fines; soft; moldable; 
abvdant caliche to 3" thick; moist. 

8.3-10.3' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
CLAYSTONE AND SANDSTONE: claystone sam as 7.0-  
8.3';  sandstone-vcry light grey (N 8/01: (80%) 
f i n e  to very fim-grained sand: intcrkdded; 
tensed: modtratety uehl sorted; angular to 
subangular; m a x i m  tense 0 .5 ' ;  speckled; (20%) 
normel to d i m  plastic fines: soft; motdable; 
moist. 

10.3-12.3' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
CLAYSTONE AND SANDSTONE: claystone same as 7.0-  
8.3'; dark yellwish orange (10 YR 6/0) to light 
grey (N 7/01: sandstone sam  as 8.3-10.3'; lensed; 
soft; moldable; moist. 

12.3-16.3' SAMPLE. 
Recovered 1.512.0' = 75%. 
CLAYEY SANDSTONE: light grey (N 7/01: (80%) fine 
to  very fine-grained sand; moderately uetl sorted: 
angular to subangular; (20%) non to mdiun plastic 
fires; soft; very slightly moist. 

'I 5.39' - - 
4.3-5.3'  SAMPLE 
(VOA'S only) 
SEP018W406 

3.0-7.0' SAMPLE 
SEPOl898R0307 

8.3-10.3' SAMPLE 
(VOA'S only) 
SEP0189BR0810 

7 

7.0-13.0' SAMPLE 
SEP0189ER0713 

12.3-13.8' SAMPLE 
(VOA'S only) 
SEP01896R1214 

13.0-19.3' SAMPLE 
SEP0189ERl319 



I6 

17 

1- 
Recovered 2.W2.0' = 100%. 
14.3-14.8': SANDSTONE: same as above. 
16.8-16.3': SILTY CLAYSTONE: dark yellowish orange 
(10 YR 6/6) to yellowish grey (5 y 7/2); (70%) non 
to medium plastic fines; (30%) fine-grained sand; 
uell sorted; s&mgular; quartzose; iron stained; 
moldable; soft to firm; caliche zoncs; scattered 
lignite; black (M l / O ) ;  slightly moist. 

16.3-18.3'SAWPLE. 
Recovered 2.0/2.0' = 100%. 
SILTY CLAYSTONE: same as above; 9% tow to d i m  
plastic fines; trace (5%) very fine-grained sand; 
scattered lignite: black (Y l/O): scattered 
caliche; ueakly consolidated; moist. 

18.3-19.3' SAHPLE. 
Recovered 2.0/2.0' = 100%. 
SILTY CLAYSTONE: s a m  as above; (10%) very fine- 
grained sand; iron stains; scattered caliche; 
lignite--black (N l/O); mist. 

79.3-20.3' SAMPLE. 
Recovered l.O/l.Ot = 100%. 
SILTY CLAYSTOWE: same as abovc. 

20.3-21.3' SAMPLE. 
Recovered l.5/1.0t = 150%. 
SILTY CLAYSTONE: same as above; soft  to firm. 

21.3-22.3' SAMPLE. 
Recovered 1.5/1 .O' = 150%. 
SILTY CLAYSTONE: same as above; iron staining in 
I ayers. 

16.3': Reading in auger: 
HW: 0.8 

16.3-18.3' SAMPLE 
( M A ' S  only) 
SEP01898R1618 

19.3-20.3' SAMPLE 
(VOA'S m i y )  
SEP0189m1920 



'&ELL NO. F'207389 LOG OF BOREHOLE PAGE 4 w 4  
h i I I 

I! THOCOGl C DESCRIP TlON 
"2AMPI F'j rnl LfCm 

OK UTHER TESTS 
PERFORMED 

- 
21 

2 2. 

23 

24 

2.5 

26 

27 

28 

29 

, I I 

22.3-23.3' SAMPLE. 
Recovered l.S/l.Ot = 1 5 a .  
SILTY CLAYSTONE: same as above. 

TOTAL DEPTH = 23.31 
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SpNB1oNE Sane os obave 
801( sold, 2B fines 

15 Y !/!I Non to ned plastic fins F g sad, Hell 
sorted, sh-oqular qucrtzose Irm mined, ddob le ,  
s$t to firm, C R I I C ~  zones, scottefed Iiyite, black 
IN 1101, SII htly moist 

SILTY ClAYSTONE Irk el lmrish ormy 110 YR 6/61 to ye1 louish yoy 

.*. - - /- - /- 
.>: :.> ~ - /- - /- I 

i 
.. -/ - -/ - - 
-/ - -, - - .>: IB smd IO! fines I 

/- - /j i 
~ 1--1-  



411 !ae 
. /--/  
- 7 -  
-7- 
./--/ 
- 7 - 
-/--/ 
--/- 
-/--/ 
-7-  
-7- 
-/--/ 
-7- 
-/---/ 
-7- 
-/---/ 

--/- 
-7- 
-/---/ 

-7- 
-/---/ 

--/- 
-/---/ 

-7- 

- 

- 

- 

- 

Illy !lAYSTONE Sme os above - s i t  to f trn 
101 smd 

IT! RAYSTONE Sox os above - iron stoining in loyers 
lox sond 

UT7 &ATSTONE Sane os ohve 
lox smd 



W E L L  
COMPLETION 

Borohole lo*o' 

Filter Y 8 t O r h k  - 
16-40 Silica 

sand 

r '  
Flltor Pack 

6.35 Lonwth (11. . 

+ 

4 . 0 '  Protective casing stick up 

T o p  o f  Cas ing  1.93 '  

th 



LOG (OF BOREHOLE 

- c- 
LL SAMFIES COLLECTED 

PERFORMED 
I - Q  = =  LL LI THOLOGl C @€SCRIP TION OR OTHER TESTS 

!2! 0 v 

CL 4 0  

!& % ?  si? 

QA BY/DATE/~'.  h r L ? (  ,//I -2B@ 
COCAION 
COORDINAKS N37.212.89 €21.376.1 1 (RFP) 
TOTAL DEPTH 10.0' 

Rocky Flats Plant: Solar Ponds Area 

I 

DRILLING COMPANY Eovles Brothers 
DATE DRILLED June 6, 1989 
DRILLING METH 

R.A. Chaaiiis 

- -- 
00 Hollow Stem Auqer 

GEoCoGlST 
L o r n  BY 

- 

BCWFHOLE/WLI NO. P207489 
GROUND SURFACE E L N A I O N  5980.71' 
WATER LEVEL ENCOUNKRED None 

MilLLER R. Sham HWER P. Mesa 
LIRILLING FLUID None 

STATIC 5.20' (G?3/20/89) 

EARP MANAGER 
COMMENTS 

ARTIFICIAL FILL 

0.0-2.0' SAMPLE. 
R e c o v e  .0/2.0' = 100%. 
CLAYEY SAND AND GRAVEL: grayish orange (10 YR 
7/4Y; lower 1.5' modcrate broun (5 YR 4 / 4 1 :  m# 
f i m  to coarse-grained sand; poorly sorted; 
quartzose: subangular to subrovded; NSXI. non to ~ 

mediun plastic fines: Msu grave nun size J 

5cm; poorly sorted; quart= ueakty 
danp. t,%! -5m? ! 

ROCKY FLATS ALLUVIUM 

2.0-L.0' SAMPLE. 
2 

p& Recovered 2.0/2.0' = 100%. 
GRAVELLY CLAY: moderate brown (5 YR &/&); 
mediun to highly plastic fines; gravel; 
subangular; quartzose; f i n e  to coarse- 
grained sand; poorly sorted; subangular to 
subrounded; quartzose; ueakty consolidated: soft 3 to firm; (cl); dry. 

HNU backgrwd = 0.0 
OVA b a c k g r d  = 0.0 

A l l  reedings on cuttings, 
in breathing zone, on 
care, and in augers: 0 .0 ;  
unless otherwise noted 
below. 

TRIP BLANK SAMPLE 
78060789A 

0.0-3.0' SAUPLE 
SEP02890003 

0.0-2 .0 '  SAMPLE 
( v a n s  only) 
SEPO28QOOOt 



- 
5. 

E 

AND GRAVEL: s a m  as 

SAMFI.tT rnl1 C U l l l  
UTHOCOUC DESCRIPTION OR OTHER lESTS 

4f 2 

- a  s.wa PERFORMED 
E 2  

E9 me 

~ 

ARAPAHM/LARAMlE FORMATION 

CLAYSTONE: pale olive (10 Y 6/21: (100%) 
to highly plastic fines; soft; caliche 
2 cm; moldable; iron staining; danp. 

plastic fines; trace (5%) very fine-grained 

1 TOTAL DEPTH = 10.0' 

- 

TG. 

C qA" 
J.LV 

4 . 0 - 5  -0' SAMPLE 
(VM'S  only) - SEP028W406 

3.0-6.5' S M P L E  
SEP02890306 

6.5-10.0' SAMPLE 
SEP02890610 

8.0-10.0' SAMPL 
( V M ' S  only) 
S E P O ~ ~ ~ I O  
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W E L L  
COMPLETION 
INFORMATION 

Ground Surt8ca 

7 
Surtaeo Soa1. 
Mat  or la 1: 

Volclay qrout 

b on t o d t  

f Iltor Yatorhl:  - 
16-40 SLlica 

sand 

3.0 '  Protective casing s t i c k  up r-l 

Srrtaeo CaaLng 

"b- 

B o r o k o h  
Olamotor:  

7 1/4"  



LOG OF ROREI.1OLE 

///-)H B O R E ) ~ ~  NO. P207589. 
f l a k  Plank Solar p/onds Area WUJNO SURFACE ELEVAlMN 5974.06' 

COOROHAKS N37.410.11 €21,758.72 (RFP1 W A E R  LEML ENCaff(lERa) 8.1' 
roik D B ~  '29.1' STAX 7797 m/2 I /89) 

ORUER R.Sharp  HfLPER R . &  
DRILUNC COIIPANY Bodes %rot hers DRLw(;nUlO None 
O A R  DRllfD Uav 18. 1989 CMCKEDBY 
D R U M G  UElHoO Hdlor Stem Auoa 
LOGED BY K.E. Mlkr 

G€oUx;IST W P  MANAGER 

I 
-L 

FLATS ALLUVlW 

0.0-2.1' S-E, 
R c c O m c d  2.V2.1' = 100% 
-6" truVELLY CUY:  grayish or- (10 YR 7/b) to 
drplry bcn (5 YR 2/21: C O . C ~ ~  to fincgnind 
s u d :  coarse to fine grmi :  qurttite to 3 a: 
broken: loose to firm; no to tar piasticity; 
drp. 

SANDY CLAYEY GRAVEL: mderateiy yeliarish b r o n  
(10 YR 5/41 to very p i e  orange (10 YR 8/21: 
coarse to fine-grained tad; coarse to fine 

r-0 gravel: qurrtritc: s L b r m :  s u m  brdrm to 3 

-GRAVELLY SANDY CLAY: very pale or- (10 YR 8/21; 
coarse to fin-grained s a d :  qurtz; s- ncl 
r c r t i w  coarse to fine g r m l ;  q u r t r i t e  to 3 
cm: s v :  t-8 to firr; no to leu 
piatticity; (m; dap. 

.,..a tr 

TRIP BLANK SAMPLE 
T @ W a W A  

m: Reading in Auger: 

u: Reading in Awr: 
HYI: 0 .2  

A a w s e i 5  

3.0-9.68 S W l E  
SEP0569BR0309 

5 PMX 1 OF 



8.1-10.1' SAMPLE, 
RecavorW 1.6/2.0' = 80%. 
8.18-9.4t: GRAVELLY U Y I Y  CUI: s- as Ibarc: 

7 

net. 

9.4-9.7': SILTY CLAYSTPlE: tight otive gray (5 Y 
6/11; mottled &sky yettar (5 Y 6/4); s t i f f :  
comolidated; hioh plasticity; drp. 

2.012.09 x 1001. 
SlLTY CLAYSTONE: s a  as &we; m t  caliche; 
high HCL rcut ion ;  hi#Ly beathand. 

12.1-?4.1' SAMPLE. 
Recovered 2.U2.0' = 110%. 
SILTY CLAYSTOYE: li*t olin grw (5 Y 6/11; 
mtthd dark yeLl0ui.h or- (10 YR 6/61:  highly 
mthered c8liche: high HCt reaction; 
comolidatcd: high plasticity: stiff; to 
I d S t .  

w 

8.1-9.7' W E  

Z i Z Z % G l O  
m: R e d i n g  in Auger: - 
9.4-15 .I' ShmPUE 
-0015 

12.1 - 14.1 ' W L E  



e 
'kat NO. ?207589  - LOG OF BOREHOLE PAGE .7 QF -'i, 

SILTY CUY'E fo lE :  c as abmm; highty 
ca-: b l u k  ( W  1/01; mom iron-stainr-- 
dark y8lloui.h or- (10 YR 6/61. 

16.1-18.1' SNVLE, 
R . c s n n d  Z.O/t.O' 1- 
SILTY C U Y t t Q l t :  olive srw (5 Y 3/21: stainr-- 
dmky yellou (5 Y 6/41: s r l i  ammt ulcanar 
material: HCL tewt ive ;  ca- stnab-- 
b l u k  (Y 1/01: consolidated: hi* plasticity; 
stiff to had: d y .  

18.1-20.1' SAWPLE, 
Recovond 1 . U Z . O '  = 70%. 
SILTY CLAYSTCME: sime u above. 

20.1-22.1' SAMPLE. 
Recowred 2.W2.0' = 1OOX. 
SILTY CUYSTWE: br0mi.h b l u k  (5 YR 2/11: highly 
carboncrar: lignite p i . m - - b l u k  (I 1/01: iron- 
stain8 wd fractures: dark yellouish or- (10 YR 
6/61; smll -t caliche: high HCl rcutim; 
consolidated: stiff to hard: high plasticity; 
w. 

- 
lS.4-2l.b' M E  
-1521 

w: Reding in Au9er: 
-0 

20.1-22.1' SAMPLE 



22.1-24, I ' SALPLt , 
Ruovued 2.OR.W .I 1m. 
SILTY CUYSTpTQ(E: s m  as a b :  mobratrty 
yetiwish kon (5 YR W 4 ) .  

25.1-26.1' SAWPLE, 
RccOmad 2.OR.O' .I 100% 
SILTY CUYSTOIE: brami& black (5 YR 2/1) grdim 
to  diu dart gray (ti 4/01: iran-staim--brk 
yrttarish or- (10 YR 6/61: h8rd to  8t i f f :  
corrotidatccd: high plnticity: SOI catbaucrour 
p i e c e s ;  -. 
26.1-28.1' S M E ,  
Recovered 2.0/2.0f = 100% 
SILTY C U Y S O Y E :  s- as above; o l i n  gray (5 Y 
&/I) .  

28.1-29.1' SAWtE. 
Recovered l.O/l.O' * 100%. 
SILTY CUYPTOYE: s a  as .bow. 

2297' 



TOTAL DEPTW = 29.1‘ 
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W E L L  
COMPLETION 
INFORMATION 

QA By/Date 1 /!kzLmzFW /5--B-67 
Locatbon F&kv Flats Plant: Solar Ponds Area woll N o .  ~307689 
Coordlnatos N 37411.33 K 22213 .35  ( F S P )  Elovat ion:  Ground Surface 5966 .32 '  

14.36' T O P  ot Casing 5967 -88 '  T o t a l  Dopth :  W.11 

~ o r o h o b a  1 8 - 2 '  
Formmtlon ot Cornplotion 

Casing M8toriai  Schedule 40 PVC Casing ~ i i m o t o r  L 1 / 2 "  0.D. 
Scroon  YatorlaJ. Schedule 40 10-slotted PVC 

h c k v  F l a t s  Alluvium 

D8tO I n 8 t a h d  05/05/1989 
lnstal lod B y  K*E. lYiller 

Goologrst  

Approved  B y  

CEARP M w u g . r  

~ o r n m o n t s  Set stainless steel centralizer from 12.91' to 14.16' below Eround surface. 

Ground S u r t a c a  
b i I I I i I J  I / ,  

S u r f a c o  Soad. 
Y t orb. 1: 

Vo lc lav crou t 

t 
B n t o r l t  a I (-!e5 k t h  trt. 

Ffltor Yatorh l :  - 

3.0' Protective c a s i n g  stick-up 

l o p  of Casing 1-56' 

Ith 



LOG (IF BOREHOLE 

LL 
Y 

A/ -2B-E.P  RWFIfOCE/WELL NO. P207689 
v f la ts  PImt: Solar Ponds A r m  GROUND SURFACE ttEVAI\ON 5966.32' 

COORDINAEES N37.411.33 F77. 713.85 (RFP) WATER LEVEL ENCOUNTERED 10.2' 
TOTAL DEPTH 18.2' STAlC 5.55' (09/14/891 

DRILLING COMPANY DRNUNC RUlONot.re 
D A E  DRiLLED Mov 5. 1989 CHECKED BY d/? 
DRILLING METHOO Hdlow Stem Auaer 
LOGGED BY K.E. Miller 

COMMENTS 

ORllLER Q Sham HELPER P. Mesa 

GEOLOGIST CEARP MANAER 

w SAMPLES COLLECTED 
2 o_ 

LlTHOLOGlC DESCRlPTlON E E  
n U-J 

ROCKY FLATS ALLUVIUM 

- 0.0-2.2'  SAMPLE. 
Recoverea 1.6/2.2' = T3X. 

LLCRAVELLY SANDY CLAY: olive black (5 Y 2/11 to 
light brom (5 YR 6/41; coarse to fine-grained 

- sand: coarse to fine gravel: quartzite: 
subrounded: Loose; Lou plasticity: W)j dam. 

OR OTHER TESTS 
PERFORMED 

~ r ~ ~ ~ ~ / ~  ' becovered 1 .2/2.0i = 60%. 
2.2-4.2' SAMPLE. 

W c C l i c C ~ S  1 4.2-6.2' SAMPLE. 
Recovered 1 .5/2.0' = 75%. 

GRAVELLY SANDY CLAY: same as above; grading to 
very pale orange (IO YR 8/2); light brow (5 YR 
5/61: high reaction to HCL; iron stains--dark 
yeilouisn orange (10 YR 6/61;;?~U. 

AVELLY SANDY CLAY: light brown (5 YR 5/61; 
coarse to fine-grained sand lenses--very pale 
orange (10 YR 8/2); calcareous cemented: coarse to 
f i n e  gravel; Lou plasticity to d i m  plasticity; 

HNU Backgrwnd: 0.0 
OVA Backgrwnd: 0.0 

ALL readings on CUttin91, 
i n  breathing z o m ,  on 
core, ana in auger: 0.0; 
uniess otherwise notd 
below. 

TRIP BLANK SAMPLE: 
TB050589 

0.0-5.7':  SAMPLE 
SEP04890006 
SEP068W1006D 

0.0-1.6' SAMPLE 
(MAS only) 
SEP04890002 
SEP048900020 

- 0.0': Reading in Auger: 
OVA: 1.5 

- 2-21 :  Reading in Auger: 
OVA: 0.2 

4.2-5.7' SAMPLE 

SEP04890106 
(VOAS only) 

4.2': Reading in Auger: 
OVA: 4.0 



'@LL NO. 3207689 LOG OF COREHOLE PAGE ? O F 3  

.- 
t_ 

k! E E  (I 

a 0-J c n t  

-- o_ 

w E O  

LITHOLOGl C DESCRIPTION 
a -Xa $e 

SAMM ~q rnt I rrrm 
OR UlHtR KSTS 

PERFORMED 

6.2-8.2' SAMPLE. 
Recovered 1.6/2.0' = 80%. 
SANDY CLAY: modcrate brown (5 YR 4/41: sane 
g r m l :  quartzite: coarse to fine: subrandcd: 
broken: coarse to fine-grained quartz sand: 
s-; calcareous cccnateci; HCl reactive: 
firm to loose: low plasticity; (c l ) ;  moist. 

8.2-10.2' SAMPLE. 
Recovered 1.8/2.0' = POX. 
SANDY CLAYEY GRAVEL: light brown (5 YR 5/61 to - -  light brown (5 YR 6 / 4 ) ;  coarse to fine-graimd 
quartz sand; coarse to f i r e  grave(: quartzite; 
subrovdcd to 3 cm; trace silt: loose: non to low 

- -  - -  

10.2-12.2' SAMPLE. 
Recovered 0.U2.0 '  = 20%. - -1 CLAYEY SAND: light brom (5 YR 5/6); s c m  gravel; 
quartzite: rouded: coarse to fine-grained quartz 
sand: non calcareous; loose; n0~pka5tiC; (sc); 
wet. 

12.2-14.2' SAMPLE. 
Recovered 2.2i2.0' = 110%. 
12.2-12.6': CLAYEY SAND: same as above; (sc).  

5.55' 

6.2-12.6' S W i E  
sEP04890612 

- 6.2': Readings in Auger: 

OVA: 20.0 
HNU: 0.6 

8.2-10.0' SAMPLE 
( v a s  OnLy) 
SEP04800810 

8.2': Reading in Auger: 
OVA: 0.5 

12.6-15.3' SAMPLE 
SEP04891215 

12.2-14.2' SAMPLE 
(WAS Only) 
SEP04891214 

- 12.2': Reading in Auger: 
OVA: 0.2 

10.2' 



I ARAPAWOE/LARAHIE FORMATION 

12.6-16.2': SILTY CLAYSTONE: light olive gray (5 Y 
6/1); mottles of dark yeliowirh orange (10 YR 
6/61: very stiff: low to d i m  plasticity; 
weathered caliche: high HCL reaction; danp. 

SILTY CLAYSTONE: s a m  as above. 

16.2-18.2' SAMPLE. 
Recovered 0.0/2.0' = 0%. 

More: Lost sanvle. 

TOTAL DEPTH = 18.2' 

FIELD BLANK S M P L E  
SEP04891215FB 

- 14.2': Reading in Auger: 
OVA: Q.2 

4 

4 
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'?f E L i 
COMPLETION 
I N F O R M A T I O N  

/M&.f 3 - 5  -P 7 
ts Plant; Solar Ponas Area we11 N O .  3107759 

Coordknatoa ,J 37405 .58  1 2 2 2 3 9 . 0 7  (KFP)  Elovat ion:  G r o u n d  Sur tace  5965.83 '  
T o t a l  Oopth: w a l l  2 8 * 6 3 '  T O P  o f  c a s i n g  3967.75' 

~ o r o h o ~ e  32 .3 '  
Format lon o f  Cornplotion Yeathered Clavsrone 
C a r i n g  Matorial Schedule 40 pvc C a r i n g  ~ i a m 0 t . r  4 ? / 2 "  0-D. 

S c r o o n  Matorial  Schedule 40 10-slotted PVC 

Data  In8tallOd 05 /08 /1989 A p p r o v o d  By 
ln.tall.d B~ K.E.  Hiller Slto Managor 

S u r f a c e  c a r i n g  ~ i a r n r t o r  3 5/8" 0.D. 

GOOlOgl8t 
CMRP M- 

~~~~~~t~ Set stainless steel centralizer from 27.18' t o  2 3 . 4 3 '  below ground surface. 

Flltor YatorArl: - 
16-lrO u c 3  

s ana 



&4 &yyfL/7 t 
kv flats Plant: Sdar Ponas Area 

COOROINATES N37.405.58 €22.229.07 {FiFPl 
[OTAL DEPTHJ3' 

ORLUNG COMPANY Bodes Orothers 
DATE DRILLED Mav 5, 1989 
DRILLING MEMOO Hdlow Stem Auaer 
LOGGED BY K.E. Miller 

GEOLOGIST 

RWEtlOLE/KI I .  NO. P20 7 7 89. 
GROUND SURFACE ELEVAION 5965.88' 
W A l E R  LEVEL ENCOUNTERED None 

DRILLER 17. Sham HELPER P. Mesa 
ORRUNG RUlD None 
CHECKED BY &rnflA/  

MANAGER 

STATIC 27.54' (09/14/891 

EARP M A N A G R  
COLIMfNTS 

Ll T1lOLOGIC DESCRIPTlON 
SAMPLES COLLECTED 

OR OlHER JESTS 
P€RFORMED 

hRAVELLY CUI: dark greenish gray (5 CY &/I>: 
coarse to fine gravel; subrovdcd quarrtite; trace 
coarse to f ine-grained sand; non-calcareous: f i n ;  
low piasticity; (el): danp. 

I 2.3-4.3' SAMPLE. 
caRecovered O.3/2.Of = 15%. 

GRAVELLY CLAY: same as above; highly calcareous 
caliche; HCL reactive: (cl); danp. 

4.3-6.3' SAMPLE. 
Recovered 1.5/2.0' = 75%. 
SANDY CLAYEY GRAVEL: grayish orange (10 YR 7 / 2 )  to 
modcrate brow (5 YR 4 / 4 ) ;  coarse to  fine-graimd 
quartz sand; coarse to fine gravel; quartzite to 4 

HNu Background: 0.0 
OVA Backgrd: 0.0 

ALL readings on cuttings, 
in brearning zone. on 
cere and in augers: 0.0: 
unless otherwise noted. 

0 .0-5.8' SAMPLE 
SEP0589BR0006 

0.0-1.4f SAMPLE 
(vMs only) 
SEP0589BR0002 

u: Readings in Auger: 
HNU: 0.1 
OVA: 1.4 

2.3': Reading in Auger: 
HNu: 0 . 4  
OVA: 0.8 

4.3-5.8' SAMPLE 

SEP0589BR0406 

4.3': Readings in Auger: 
HNu: 0.2 
OVA: 9.0 

(VOAS onty) 

PAGE 1 O F 5  



MILL ?IO. ?707739 FACE ’ OF 5 

6.3-8.31 SAMPLE. 

GRAVEL: same as above; sand 1-e of 
moderate reddish brom (10 R 4/61: highly 
cakareatsq [HCl reactive; Less gravel in lowr 
portion; 

Recovered 2.2/2.0‘ = 110%. 
SANDY GRAVELLY CLAY: moerate yellowish brown (10 

consolidated: stiff; low to mdiua ptasticity; 

8.3-10.3’ SAMPLE. -9- 

very pate orange (IO YR 8/21; weit 

GRAVELLY CLAY: pate yeilouish brown (10 YR 6/21; 
trace silt; trace coarse t o  fim-graimd sand; 
coarse to fine grave!; subrounded; highly 
calcareous$(HCl reactive: Cc13; danp. 

.I 

12.3-14.3’ SAMPLE. 
Recovered 2.2/2.0f = 110%. 
12.3-12.9‘: GRAVELLY CLAY: same as above: ( c l ) .  

I2 

5.3-10.3‘ SAMPLE 
(MAS OnLY) 
SEP0589BR0810 

8.3’: Reading in Auger: 
OVA: 1.2 

12.3-14.3’ SAMPLE 
SEP0589BR1214 

?2.9‘-?8.3’ SAMPLE 
SEPM896R1318 



i I THOLOGIC c;cscmr noN 
SAMPI rc, rni I F r r n  

Uli UIIKR ltSlS 
I'ERFORMED 

SILTY CLAYSTONE: s a m  as above; interkdded sand 
leme: coarse to fine quartz; highly calcareous; 
caliche; nCl reactive. 

16.3-18.3' SAMPLE. 
Recoverea 2.2/2.0' = 110%. 

ARAPAMM/lARAMIE FORMATION 

12.9-14.3': SILTY CLAYSTONE: light olive gray (5 Y 
611): consoiidatcd: massive; 0.2' tense caliche: 
highly MCL reactive: stiff; high plasticity; danp. 

14.3-16.3' SAMPLE. 
Recoverea 2.2/2.0' = 110%. 

SILTY CLAYSTONE: light olive gray (5 Y 6/1); 
mottling--aarr yellowish orange (10 YR 6/61: 
massive: consoliaatcd; very stiff to hard: meaiun 
to high plasticity; calcareous noarles; HCL 
reactive; U W .  

18.3-20.3' SAMPLE. 
Recoverea 2.2/2.0' = 110%. 
SILTY CLAYSTONE: same as above; grading to olive 
gray (5 Y 4/11; lignite; black (N l/O). 

20.3-22.3' SAMPLE. 
Recoverea 2.2/2.0' = 110%. 
SILTY CLAYSTONE: light olive gray (5 Y 5/21; 
consoiidated: massive; streaks of dusky yellow (5 
Y 6/61; very stiff to  hard; tow to high 
plasticity; dam. 

- 14.3': Readings in Auger: 
HNu: 0 . 4  
OVA: 7.0 

16.3-18.3' SAMPLE 
(VOAs only) 
SEPOS898R1618 

18.3-24.3' SAMPLE 
SEP05898R1824 

18.3': Reading in Auger: 
OVA: 3.0 
- 

20.3' -22.3' SAMPLE 
(VOAS m r y )  
SEPOS898RZ022 

20.3': Reading in Auger: 
OVA: 1.6 
- 



&LL ?io. P207789 

LITHOLOGIC DESCiilPllON 

22.3-26.3' SAMPLE. 
Recovered 2.2/2.01 = 110%. 

24.3-26.3' SAWPLE. 
Recovered 2.2/2.01 = 110%. 
SILTY CLAYSTONE: same as above; grading t o  olive 
gray (5 Y 3/21: mttting--eark vellouish orawe 

26.3-28.3' SAMPLE. 
Recoverea 2.2/2.0' = 110%. 
SILTY CLAYSTONE: Light olive gray (5 Y 5/21: 
stained dark yetlowish orange (10 YR 6 / 6 ) :  
massive; unconsolidated: medim to high 
plasticity; very stiff: fractured; danp. 

28.3-30.3'  SAWPlE. 
.- Recovered 2.2/2.0'  = 110%. 

SILTY CLAYSTONE: olive gray (5 Y 3/21: trace very 
fine to f i n e g r a i n e d  sand; consolidated; very 
hard; low plasticity: mottling--dark yeltowish 
orange (10 YR 6 / 6 ) ;  dry. - 

u: Readings in Auger: 
+Nu: 0.2 
IVA: 7 .0  

24.3-26.3' SAMPLE 
(VOAS only) 
SEP05898RZCZb 

24.3': Readings in Auger: 
HNu: 0.4 
OVA: 8.5 

26.3': Reaaing in Auger: 
OVA: 0.6 
- 

- 28.3': Reading in Auger: 
OVA: 0.6 

27.54' 



30.3-32.3' SAMPLE. 
Recovered 2.2i2.0' = 110%. 
5111'1 CLAYSTONE: okive gray (5 Y 3/2); s w  very 
fine to fine-grained sand: quartz: non-cemented: 

-.- consolidated; massive: very hard; tow plasticity: 
-. 

dW. --. 

TOTAL OEPTW = 32.3' 



S@ Gravelly Cloy - mcd el hish brown (10 lR 5/41 
to very pie orm 110 'IR [/,I le11 wm~ , stiff, 
low to ned plosthty, highly cnlccrans /%I reoctivel 
C g to F g sand Cm io fine p e l ,  sutrromded. 
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W E L L  
COMPLETION 
INFORMATION 

/3---/-9 7 
ar Ponds Area W e l l  No. ?3a7889 . 

~ o o r d i n a t o s  N 37683.91 E 2 2 2 3 9 . 8 4  ( R F P )  Elevation: Ground Surf8cs 5967.82' 

8 . 9 5 '  ~ o p  ot Casing 5964.90' Total  000th:  W.11 

~ o r o h o l a  10.5 ' 
Form8tlon o f  Complot1on Rockv Flats Alluvium 
C8sing Matori81 Schedule 40 PVC Casing 01amot.r 4 1 / 2 "  O.D. 
s c r o ~ n  ~ a t o r i a ~ .  Schedule 40 10-slotted PVC 

Oat. Inatallod 05/01/1959 Approvod B y  

installed B y  K.E. H i l l e r  

Surfaco Ca8ing Dlamotor 518'' OaD- 

Goologist 
CEARP M.rug.r 

~ ~ ~ ~ . ~ t ~  Set stainless steel centralizer from 7.55' to 8.50' below ground surface.  

3.0' Protective casing stick-up 

th 



LOG OF BOREHOLE 

/ BORff IOLE/Wl L NO. P207889 / f / - 2 % - & 9  
LOCAnON /Rock" Hats Plant: Sclor Pond Area GRWNO SURFACE EI.EVAT\ON 5962.82' 
COORDINATES 1437,683.91 €22.239.84 (RFPI WATFR LEML ENCOUNTERED 1.0' -. __ __ - 
TOTAL DEPTH 10.5' STATIC. 7 FIT I f N  /I 5 /Rq\ 

DRILLER R. 
n m  I INK n I I DRILL" COMPANY Podps Rmthwq 

D A E  DRILLED I 
DRILLING ME' 
LOGGED DY K.F ! ~ 

COMMENTS 
GEOLOGIST CEARP MANAGER 

- ..... - L.", \ ' " I  , " , " " I  

Sham HUFm P.Mesa 
- "... -,." . -JID None 

CHECKED BY -q'/ W W  
'3s MANAGER 

7 
MOO Hdlo- 

Ailler 

SAMPI .ES Cnl.l.ECm) 
OR OlltFIR TFSTS LI lHOtOGlC DCSCRIPllON 

1 pTa-%f//A ROCKY FLATS ALLUVIUM 
I T ? - a - Y  / / I 

0.0-2 .3 '  SAMPLE. 
Recover- 1.0/2.3' = 43%. 
CLAYEY GRAVEL: brownish black (5 YR 2/11 to 
moderate broun (5 YR 4/61; trace coarse to fine 
gravel; subrowdd to 3 cm; trace coarse to fine- 
grained sand: quartz: unconsolidated; f i n ;  non- 
plastic; (gc with sand); wet. 

2 . 3 - 4 . 5 '  SAMPLE. 
Recover- 2.212.2' = 100%. 
2.3-2.9': CLAYEY GRAVEL: s a m  as above. 
2.9-4.5': CLAYEY GRAVELLY SAND: very pale orange 
(10 YR 8/21: sane gravel; subrovdcd to 2 cm; 
quartzite: coarse to fine-grained quartz sand; 
high HCt reaction, loose; non-plastic; (sc); wet. 

HNu Backgrwna: 0.0 
OVA 8ackgrourd: 0.0 
ALL readings in breathing 
zone, core and auger: 
0.0; unless otherwise 
noted. 

._ 

TRIP BLANK SAMPLE 
78050189 

0.0-2.3': Reeding in 
Awer 
OVA: 0.4 

0.0-2.9' SAUPLE 
SEP068900m 

2.87' 

0.0-1.0' SAMPLE 
(VOAs only) 
SEP06890002 
SEP068900020 

2 . 3 - 4 . 5 ' :  Reading in 
Auger 
OVA: 0.2 

2.9-5.5' SAMPLE 
SEP06890306 

PAGE OF 2 
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t 
& E  

f2 

-=t3 2 so, 

L.5-6.51 SAMPLE. 
Recoverea 1.0/2.0' = SOX. 
CLAYEY GRAVELLY SAND: same as above; more 
quartzite gravel; s w l a r  to tubrourlcd. 

C J  7 AMP! f 7 rnI I FC1TI) 

PERFORMED 
LITHOLOGIC DESCRlPTlON OR OlHER TESiS 

-1 
a 
5 2  mt 

6.5-8.5' SAMPLE. 
Recoverea 0.9/2.0' = 4%. 
6.5-7.2': GRAVELLY CLAY: very pale orange (10 YR 
8/21: quartzite cobbles: sub-rovdcd, coarse to 
fine; highly calcareous: HCl reactive; trace silt: 
trace coarse to fine-graincd sand; f i r m ;  Lou 
plasticity: (gc): danp. 

ARAPAHOE/LARAWIE FORMATION 

7.2-7.4': SILTY CLAYSTONE: very pale orange (10 YR 
8/21: consolidated; highly calcareous; HCL 
reactive; catiche type material; stiff; Lou to 
high plasticity; dam. 

8.5-10.51 sAnPiE. 
Recoverea 2.2/2.0' = 120%. 
SILTY CLAYSTONE: very pale orange (10 YR 8/21 
grading to light olive gray (5 Y 6/11: streaks of 
dark yettowish orange (10 YR 6/6); highly 
calcareous in upper portion; HCL reactive; stiff; 
Lou to high ptasticity; danp. 

TOTAL DEPTH = 10.5' 

4.5-5 .5 ' SAnPLE 
(MAS OnLy) 
SEP0689W06 

8.5-10.5' Readings in 
Auger 

OVA: 35 
HNU: 0.4 



ROCKY FLATS PLANT FlGURE NO. 
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W E L L  / COMPLETION 
INFORMATION 

OH,/-& I /5--4&9 
Y Flats Plant; S o l a r  Ponds Area W o l l  No. SEP07-89BR 

c oordIn8t.s Elovation: Ground Surt8co 

Tot81 Depth :  W o l l  21-73 '  Top o t  C8sing 

Format ion of  Complot lon 4 r W o e  F o w o n  (wearhpred c1a-e) 
Caalng Yaterlal  w e  40 PVC c a s i n g  ~ is rnot . r  4 lf7 " 0.1). 
S c r o o n  M8torlaJ. Schedule 40 LO-slotted PVC 

0.10 InDtallod 05/02/1989 Approvod  BY 

Boroholo 26.2  ' 

motor  8 5/8" 0.D- 

InDtallOd B y  K*E. Miller 
Goologist 

CEARP M u w g . r  

~ o m m o n t s  S e t  stainless steel centralizer from 20 .15 '  to 21.40' below ground surface. 

3.0' Protective c a s i n g  stick-up 

T O P  o t  castng 7 . 0 '  

I l J I I  

Surtaeo C 
Dopth ( t t .  

- 
Loroholo 
)Ismotor:  

I 7 1/4"  

I 01 o t  Serjon D o p t  

,sing 

: 11.0 '  

4 

3 1 I 



.&/&f // 2%-kf  RORCt IOCE/WI.L NO. F207989 
k y  Flats Plant; Sol& Ponds Arm GROUND SURFACE ELEVATION 5963.09' 

COORDINATES N37,683.92 €22.226.1 7 (RFP) WATER LEVEL ENCOUNTERED 42' 
TOTAL DEPTH 26.2' STAllC 14.86' (09/14/89) 

DRlllING COMPANY Bodes Brothers WILLING FLUID None 
DATE DRILLED Mav 2.1 1989 
DRll LING MElHW 
LOGGED BY K.E. Miller 

COMMENTS 

DRILLFR R .  Sharp HELPER P Mesa 

Hollow Stem Auqer 

GEOLOGl ST CEARP MANAGER 

- c 
G 

I I  
I - Q  

u 0 

4 a 2s c 3 d  

SAMPLES Cnl-1 E O  W 
2 
(1 LITIKXQGIC DESCRIPTlON OR OTHER TESTS 
mf- 4 %  PERFORMED 

ROCKY FLATS ALLUVIUM 

0.0-2.2' SAMPLE. 
Recovered 2.1/2.2' = 95%. 
CLAYEY GRAVEL: brownish black (5 YR 2/11; to 
moderate brown (5 YR 4/4); coarse to fine 
quartzite gravel to 3 un; coarse to fine-grained 
quartz sand; unconsolidated; firm; non to Lou 
plastici ty; nowcalcareous; carbonaceous; (gc); 
dam. 

2.2-4.2' SAMPLE. 
Recovered 1.2/2.0' = 60%. 
2.2-2.6': CLAYEY GRAVEL: same as above. 
2.6-3.4': CLAYEY SAND: very pale orange (10 YR 
8/21; coarse to fine-grained sand; quartz; 
subrounded; moderately consolidated; trace coarse 
to fine gravel; very firm; L O U  plasticity; (SC); 

daw. 

4.2-6.2' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
4.2-6.2' sample.Recovered 2.0/2.0' = 100%. 
4.2-6.0': CLAYEY SAND: same as above; some gravel; 
coarse to fine; subrounded quartzite; grading to 
light broun (5 YR 5/61; (sc) wet. 

HNu Background: 0.0 
OVA Background: 0.0 
All readings on cuttings, 
in breathing zone, on 
core, and in auger: 0.0; 
unless otherwise noted 
below. 

T R I P  BLANK SAMPLE 
T8050289 

0.0-2.6' SAMPLE 
SEPO789BRQ003 

0.0-2.0' SAMPLE 

SEP0789BR0002 
(VOAs only) 

2.2-4.2': Readings in 
Auger: 
HNu: 0.04 
OVA: 6.0 

2.6-6.0' SAMPLE 
SEP0789BR0306 

L.2-6.2' SAMPLE 
(VOAs only) 
SEP0789BR0406 



-. 
k - 

9 

ARAPAHOE/LARAMIE FORMATION 

0 
E 2  a 

Q c 3  
LITHOLOGIC DCSCRIF llON Y 

E ?  m e  

6.0-6.2': SILTY CLAYSTONE: light olive gray (5 y 
6/1); trace coarse to f ine-grained sand; quartz; 
consolidated; very stiff; low to high plasticity; 
highly calcareous; HCl reactive; damp. 

6.2-8.2' SAMPLE. 
Recovered 2.0/2.Of = 100%. 
SILTY CLAYSTONE: same as above; m r e  silt; streaks 
of dark yellowish orange (10 YR 6/6); grading to 
pale olive (10 Y 6/2); stiff; low to high 
plasticity; damp. 

8.2-10.2' SAMPLE. 
Recovered 2.0/2.0 = 100%. 
SILTY CLAYSTONE: same as above. 

10.2-12.2' SAMPLE. 
Recovered 2.0/2.Of = 100%. 
SILTY CLAYSTONE: pale oiive (10 Y 6/2) to light 
otive brown (5 Y 5/6); stains of dark yellouish 
orange (10 Y R  6/6); consolidated; small calcareous 
nodule; HCl reactive; very stiff to hard; Low 
plasticity; damp. 

12.2-1L.2' SAMPLE. 
Recovered 2.1/2.0' = 105%. 
SILTY CLAYSTONE: same as above. 

4 PAGE OF 

swri r-? rnt I r r m  
OR UTIICR ILSIS 

PERFORMED 

6.0-12.2' SAMPLE 
SEP0789BR0612 

6.2-8.2' SAMPLE 
(VOAs only) 
SEP07896R0608 

6.2-8.2': Reaaings in 
Auger: 
HNu: 0.2 
OVA: 1.0 

8.2-10.2': Readings in 
Auger: 
HNu: 0.2  
OVA: 1.0 

10.2-12.2' SAMPLE 
(VOAs only) 
SEP07896R1012 

12.2-18.2' SAMPLE 
SEP07898R1218 

12.2-14.2': Reading in 
Auger: 
OVA: 0.2 
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4 n 

14.2-16.2' SAMPLE. 
Recovered 2.1/2.0' = 105%. 

SAMn.rq rnt I rcm '0 181 

E 2  a- LITHOLOGIC DCSCRlPTlON OR 01111 R KSTS -_1 

PERFORMED QIc3 =E 
g.4: Z c  

SILTY CLAYSTOWE: same as a m ;  smelt calcareous 
nodule; HCL reactive; lignite tense--black ( N  
1/01: hard; low plasticity; dry. 

16.2-18.2' SAMPLE. 
Recovered 2.2/2.0' = 110%. 
SILTY CLAYSTONE: same as above; a m t  of iron 
oxidation; concretions. 

18.2-20.2' SAMPLE. 
Recovered 2.2/2.0' = 110%. 
SILTY CLAYSTONE: same as above. 

20.2-22.2' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
SILTY CLAYSTONE: light olive gray (5 Y 6/1) to 
olive gray (5 Y 4/1); carbonaceous streaks--black 
(N l/O); mottles of dark yellouish orange (10 YR 
6/6); consolidated; very stiff to hard; Lou to 
high plasticity; danp. 

14.2-16.2' SAMPLE 
( W U S  only1 
SEP0789BR1416 

14.2-16.2': Reading in 
Auger: 
OVA: 0.2 

'Ir 14.86' 

18.2-20.2' SAMPLE 
CVOAs only) 
SEP0789BR1820 

18.2-20.2': Readings in 
Auger: 
HNu: 0.2 
OVA: 0.4 e 

e 



LOG OF GORCI-{OLE 

27 

28 

22.2-24.2' SAMPLE 
Recovered 1.4/2.0' = 70%. 
SILTY CLAYSTONE: same as above. 

24.2-26.2' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
SILTY CLAYSTONE: tight o l ive  gray (5  Y 6/11 to 
mediun gray (N 5 / 0 ) ;  fractured; stained dark 
yellowish orange (10 YR 6/6); calcareous nodule to 
2 cm; hard; high HCL reaction; hard; Lou 
plasticity; dry. 

TOTAL DEPTH = 26.2' 

I 



(1) Badly broken m e ,  amrate 1001 
(2) We breakr cannot be matched, accurate tootage measuremerlu I N S  I------ 

I 

P 
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PAGE Z O F  LOG OF BORING NO. 5 ~ ?  07 -W NL 

, I PROJECT NO: A 6 7-1 1- 
GEOLOGIST(SI: 3 

12.2 

1Y.t 

i 

i, q 
J ,  

2 0. 

I- I 

- 

I ! ,  I I- --I 
NOTES: General: USCS Is modifled lor thin aa lollowr: 

Matertal gmOunU are estimated Ey SC volume instead of K weight 
(1) Badly broken core, amrate loomge measuremenu not pM8lblr. 
(2) Core break8 Cannot be matched, accurate footage measuremenu not pOrrribl0. 

ROCKY FLATS PLANT FIGURE NO. 



LOG OF BORING NO. 5c.p 07-n OR P A G E 3  OF 

LITHOLOGIC DESCRIPTION 

I;-;- - - -  

- - -  

c 

PI- -I\ 

I I I 
NOTES: General: USCS b modified for thlr IOQ a8 followr: 

M a t e d  amounb am estimated by K vdurne Lnstead of K weight 
(1) Barn woken core, accurate lootage meawrernentr not po~rbI0. 
(2) Core beaka cannot be matched, accurate footage rneawrernenu not posslbl~. 

. I .  

ROCKY FLATS PLANT FIGURE NO. 
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Gravel - don light groy iN71 poor to nd sorting, sub- 
oqulw, MX size opprox 6 km kit cloy, troce of f g 
srnd 
Belar o rox 16ft ,  cloy IS reploced with coliche, rnd 
ravel D 5 caliche rind 75% gruvel, 5X f g 513-14 9m cloy 
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Sone obve col ick cmwnent decreffies D e h  10’ ond 
l ~ o i i z e d  iron staining increases in Frguetxy >501( cloy 

Sone os above Heovil iron stained From opprox 18 2’ to 

colcitic minerd izotim 
18 3’ ui  th prly deve ‘i oped, iron-ricn nodules md soc 
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20 2' 
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W E L L  
COMPLETION 

LOC#tlOn -S P b t .  Solar p onds Area W o l f  No. SEPl5-89 
Coofdln8t.8 Elovatton: Ground Surraee 
Total  Depth: W e l l  1 2 - 3 2 '  f o p  o f  Carlng 

Formatlon of Complotton Valley F i l l  Alluvium 

S t r o o n  Yatorla4. Schedule 40 10-slotted PVC 

0.10 lnrtal lod 04/24/1989 Approvod B Y  
In8t8llod By  B * J *  P r i b y l  

Borohole 14.4' 

Caring Matorial  W P  40 Pvc Car ing  Di8m8t.f 4 1/2" 0.D. 

GOOlO@L8t 

CEAAP Mrug.r  
Commontr S e t  staiples s steel centralizer from 10.12 '  to 12.17' below ground surface 

3.0' Protective casing stick-up 

T O P  O f  C88bng 2 . 0 '  
i l  

or 0 holo 
D la mot or: 

7 1/4" 



LOG (OF BOREHOLE 
3E.eissq 

- -  .- -- 
2 /' 

L h  ///-2 u-8 7 DORDfCll E/WLL NO. BZ08J89 
Y not3 #%tit: Solar Ponds Area GROUND SURFACE CWATION 5907.1' 

COof?01NATES N38.771.39 €21.350.22 (RFP) WATER LEVEL ENCOUNTERED None 
TOTAL DEPTH 14.4' STAllC 10.44' (08/28/89) 

DRILLING COMPANY Bodes Brothers DRILLING Fl-UID None 

DRILLING METHO0 H- ~ u a m  

ORILLER R Sharp HELPER P. Mesa 

DA IE  DRUU) 74. 1989 CHECKED BY Y ,4 

L o r n  BY B.J. Pribd: K.E. Miner 
GEOLOGIST EARP MANAGER 

COMMENTS 

0.0-2.0' SAMPLE. 
Recovered 1.W2.2' = 68%. 
SILTY CLAY: moderate yettowish bron (10 YR 5/41 
to dusky yellow (5 Y 6 / 4 ) ;  aburbnt organics; 
trace gravel, coarse to fine; coarse to fine- 
grained sand; mottles--modcrate yellow (5 Y 7/61: 
firm; low plasticity; (01); danp. 

COLLUVI w 

2.2-4.4'  SAMPLE. 
Recovered 2.2/2.2' = 100%. 
SILTY CLAY: dusky yellow (5 Y 6/41 to moderate 
yellowish brom (10 YR 5/4); trace gravel; coarse 
to fine quartzite; broken; subengular; trace 
coarse to fine-grained sand; (cl with gravel); 
stiff; low plasticity; danp. 

C.4-6.4' SAMPLE. 
Recovered 1.2/2.0' = 60%. 
SILTY GRAVEL: modcrate yellowish brown (10 YR 5/4) 
to light olive gray (5 Y 5/1); coarse to fine 
quartzite gravel; trace coarse to fine-grained 
sand; trace calcareous nodules; HCl reactive; (cl 
with gravel); low plasticity; danp. 

HNu Backgrovd: 0.0 
OVA Backgrwnd: 0.0 

All readings on cuttings, 
in breathing zone, on 
core and in augers: 0.0; 
unless otherwise noted 
below. 

PACE 1 OF 3 
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6.4-8.4' SAMPLE. 
Recovered 0.7/2.0' = 35%. 
SILTY CLAY: sllllc as above; no calcareous material; 
iron staining--dark yellowish orange (10 YR 6/61 
grading to olive gray (5 Y 4/1); (cl); low 
plasticity; dap. 

SAMM FC rnt I rrm 
6 2  Q LlTHOLOGlC DESCRIFllON OR UlHCR 1ESTS 

Y 0 

PERFORMED -:c3 zk! 59 me 

8.4-10.4' SAMPLE. 
Recovered 0.5/2.0' = 25%. 
SILTY CLAY: olive gray (5 Y 4/11; mottled dark 
yellowish orange (10 YR 6/61; stiff; low 
plasticity; danp. 

ARAPAWWLARAUIE FORMATION 

10.1-12.4' SMPLE. 
Recovered 1.0/2.0' = 50%. 
SILTY CLAYSTWE: olive gray (5 Y 6/11; stiff; non- 
plastic; iron staining--dark yellowish orange (10 
YR 6/61; danp. 

12.4-14.4' SAMPLE. 
Recovered 1 .7/2.0' = 85%. 
SILTY CLAYSTWE: light olive broun (5 Y 5/61 to 
light olive gray (5 Y 5/01; very stiff; Lou 
plasticity; calcareous nodules; slight HCl 
reaction; danp. 

8 .4 -10 .4 ' :  Reading on 
Core: OVA: 60 

10.6': Reading in Auger: 
OVA: 50 
- 
8.4-10.6':  Reading on 
Core: OVA: 40 

12.4-14.4' Reading on 
Core: OVA: 180 

- 14.4': Reading in Auger: 
OVA: 100 

10.44' 
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TOTAL DEPTH = 14.6' 



LOG OF BORING NO. '7-m PAGE / OF 

NOTES: General: USCS la modilied for thlr log as follows: 
MaterM amountl are erUmrIed by K volume hstead ol K weight 

(1) Badly broken aire, accurate footage mearurementa not pourbk. 
(2) Core b e o h  cannot be matched, accurate footage meuuromenta not po6albb. 

t 

I 

ROCKY FLATS PLANT FIGURE NO. 



GEOLOGIST(Sk3 a 
D A T E  912 V ( H  I 

LlTHOLOGlC DESCRIPTION 
I I I 

I - - e  

I 
NOTES: General: USCS io modMed for thlr log a* fdlowr: 

Materlal unountl u o  e8thrated by % vdum Inmad of W welgM 
(1) Badly broken car., accurate footage mawremenu not pordw. 
(2) Core breokr cannot be matched, ac~lrato foolage mwrementa nat peaablo. 

i 

ROCKY FLATS PLANT FIGURE NO. 
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Flats Plant : Solar Ponds AreQ 
199.65 €22,146.22 !RFP) 

n 
t- 
L- 

LITHOLOGIC DESCRlPTlON 
52 'j 

* a -  1 1  a 
a b y  ~2 
0 01 5iz 

Y - E O  

Mav 9. 1989' June 21-23. 1989 
. *  

U A E  DRILLED 
DRILLING METHOD ,e3* 

SAMRES COLLECTED 
OR OTHER TESTS 

PERFORMEO 

L O O  BY K.E. Miler : H.G. Bienkowski 
GEOLOGIST 

n 
t- 
L- 

LITHOLOGIC DESCRlPTlON 
52 'j 

* a -  1 1  a 
a b y  ~2 
0 01 5iz 

Y - E O  

BOREHOlE/WI 1 NO. P21)13P89 
GROUND SURFACE EEVAION 5947.30' 

SAMRES COLLECTED 
OR OTHER TESTS 

PERFORMEO 

WATER LEVEL ENCOUNlERED None 

DRILLER R, sharp: P. B u h m k i  
DRILLINC'FLUID None 0.0-41 5': Water 41 5'-105.7' 

STATIC 87.46' (og/ig/a9) 
IiFLPER P uw H MrCree -A. 

CHECKED BY f 
/ 

EMF' MANAGER 
COMMENTS Surface casino set on Mav 9, 1989. bv K.E. Miller to 41.5' below around surface. 

I 

ROCKY FLATS ALLWlUn 

0.0-1.5' SAMPLE. 
Recovered 1.011.5' = 66X. 
SILTY CLAY: light olive gray (5 Y 6/11: trace 
coarse to fine-graimd sand; quartz; calcareous 
nobles; HCl reactive; consolidated; stiff: mdiM 
plasticity; (cl);  damp. 

1.5-3.5' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
SILTY CLAY: dusky yellow (5 Y 6/41: trace coarse 
to fine quartzite gravel; subrovdcd; 
consolidated; calcareous nodules: HCl reactive: 
stiff; mediun to high plasticity; (cl); danp. 

ARAPAHOE/LARAMIE FORMATION 

3.5-5.5' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
SILTY CLAYSTONE: Light olive gray (5 Y 6/11: 
mottled grayish orange (10 YR 7 /41:  consolidated; 
firm to stiff; high piasticity; abvdant caLiche; 
HCl reactive: trace very fine-grained sand; darrp. 

HNu Background: 0.0 
OVA Backgroud: 0.0 
ALL readings on cuttings, 
in breathing z w ,  on 
core, and in augers: 0.0; 
unless otherwise noted 
below. 

TRIP BLANK SAMPLE 
18050989 

0.0-3.5' SAMPLE 
SEP16898R0001 

0.0-1.0' SAMPLE 

SEP16898R0002 

3.5-5.5' SAMPLE 
(VOAS only) 
SEP1689BR0406 

(vas  only) 

3.5-9.5' SAMPLE 
SEP1689BR0410 

PAGE I OF 14 



LlTHOCOGiC DESCRlPTlON 
SAMPI-fS rot1 FCKD 

OR OTHER IESTS 
PERFORMED 

5.5-7.5' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
SILTY CLAYSTONE: same as above; sane sand; very 
fine to fine quartz; v e i l  graded; subrcudcd to 

7.5-9.5' SAMPLE. 
Recovered 2.0/2.0' 5 100%. 
SILTY CLAYSTONE: light olive gray (5 Y 6/11; 
mottled grayish orange (10 YR 7 / 4 1 :  sane very fine 
to fine-grained sand; smelt a m a n t  catcarears 
cement; HCl reactive; iron stains--dark yellowish 

. - .  orange (10 YR 6 / 6 ) ;  dam. -. - -?+ 
9.5-11.5' SAMPLE. 
Recovered 1.0/2.0' = 50%. 
SILTY CLAYSTONE: same as above. 

11.5-13.5' SAMPLE. 
Recovered 2.W2.0' = 100%. 
SILTY CLAYSTONE: Light otive gray (5 Y 6/1); 
mottled dark yetlouish orange (16 YR 6/61; trace 
to very fine-grained sand; f i rm  to stiff; low to 
&iun plasticity; consolidated; dry to slightly 
dap. 

7.3-9 .5' SAMPLE 
( v a s  only) 
SEP1689BR0810 

9.5-15.3' SAMPLE 
SEP1689BR1016 

11.5-13.5' SAMPLE 
(VOAS only) 
SEPf689BR1214 

11.5': Reading in Auger: 
OVA: 1.0 
- 
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13.5-15.5' SAWPLE. 
Recovered 1.W2.0' = 90%. 
SILTY CLAYSTONE: same as above; more iron-stained 
fractures and mottling; carbonaceous streaks-- 

i 

SAMFl ES rlnt LECTEO 

PERFORMED 
ClTHoCOGlC OESMIPllON OR OTHER FESTS 

15.5-17.5' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
SILTY CLAYSTONE: dusky yellow (5 Y 6/C) to light 
o l h  gray (5 Y 6/1); trace very fine to fine- 
grained sand in shoe; moderately consolidated: 
d i m  plasticity: stiff to hard; dry. 

17.5- 19.5' SAMPLE. 
Recovered 1.0/2.0' = SOX. 
SILTY CLAYSTOWE: same as above. 

19.5-21.5' SAMPLE. 
Recoverea 2.0/2.0' = 100%. 
SILTY CLAYSTONE: light olive gray (5 Y 6/11: iron 
streaks of dark yellowish orange (10 YR 6/61: 
moderately consolidated; stiff to hard: trace fine 
to very fine-grained sand: interbedded tenses; non 
catcareow; carbonaceow streaks--Lignite black (N 
1/01: danp. 

- 15.5': Reading in Auger: 
OVA: 0.2 

15.5-17.5' SAMPLE 
(VOAS only) 
SEP1689BR1618 

- 19.5': Reading in Auger: 
OVA: 0.6 
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21.5-23.5' SAMPLE. 
Recovered 2.O/2.Or = 100%. 
SILTY CLAYSTONE: same as above. 

I S AMPI.ES W I ECTFD 
Q LITHOLOGIC CESCRIPTION OR UlHER ESTS 
zg I PERFORMED 
m e l  

23.5-25.5 ' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
SILTY CLAYSTONE: olive gray (5 Y 4/1): stained 
grayish orange (10 YR 7 / 6 ) ;  consolidated; stiff to 
hard: mdiun to high plasticity; few carbausceous 
streaks--black ( W  1/01: dry. 

25.5-27.5' SAMPLE. 
Recovered l.OI2.0' = 50%. 
SILTY CLAYSTCUE: same as above. 

27.5-29.5 ' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
SILTY CUYSTONE: moderate yellowish brow (10 Y R  
5/4); consoiidated; very s t i f f ;  low to mediun 
plasticity; danp. 

- 21.5': Reading in Auger: 
OVA: 0.6 



LITHOLOGIC DESCRIPTION 
I;AMfl E'; rnl I F O  

PERFORMED 
OR NHER rtm 

29.5-31.5' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
SILTY CLAYSTONE: same as 27.5-29.5'; grading to 
light olive gray (5 Y 5/21: consolidated; dry. 

31.5-33.5' SAMPLE. 
Recovered 2.0/2.0' = 100%. _ _  . ~ 

StLTY CLAYST&E: olive gray (5 Y 3/21: less - .  
weathered; consolidated; stiff to hardf very 
platy; media plasticity; smolt catcareom 
nobles;  tic1 reactive; dry. 

33.5-35.5' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
SILTY CLAYSTONE: same as above; less ueathercd; 
base of highly weathered: 33.5' 

35.5-37.5' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
SILTY CLAYSTONE: olive gray (5 Y 4/11 grading to 
medim dark gray ( N 4 / 0 ) ;  unweathered at 36.5'; 
consolidated; hard; low to W i u n  plasticity; dry. 

31.5': Reading in Auger: 
OVA: 0.4 

33.5': Reading in Auger: 
OVA: 0.2 
- 

- 35.5': Reading in Auger: 
OVA: 0.6 



37.5-38.5' SAMPlE. 
Recovered I.O/l.O' = 100%. 
SILTY CLAYSTONE: same as above. 

30.5-60.5' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
SILTY CLAYSTONE: same as above; harder; trace very 
fine to fine-grained sand; platy; small 
laaimtiom of silt/sand 0.1 cm in thickness; 
iron-stained material is present. 

40.5-61.5' SAMPlE. 
Recoverea l.O/l.O' = 100%. 
SILTY CLAYSTONE: same as above. 

40.7-64.7' SAMPLE. 
Recovered 2.9/6.0' = TJX. 
ROO 2.812.9' = 9n. 
SILTY CLAYSTONE: dark gray (N 3 / 0 ) :  homogeneous; 
trace very fine-grained, subrowad sand; LOU 
plasticity; stiff; no reaction to HCL; danp. 

44.7-48.7' SAMPLE. 
Recoverea 4.2 /4 .0 '  = 105%. 
ROO 1.0/4.0' = 300%. 
CLAYEY SANDY SILTSTONE: dark gray (N 3 / 0 ) ;  
laminated; trace very fine-grained, uetl sorted, 
subrwnded sandstone Laminae; stiff; no reaction 
to HCl; danp. 

- 37.5': Reeding in Auger: 
OVA: 0.4 

HMu Background: 0.0. 
OVA Eackgroud: 0.0. 

All readings on cuttings; 
on core; in breathing 
zone; and in augers. 
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4.7-52.7'  SAMPLE. 
Recovered 4.Q/C.Q' = 100%. 
ROD 3.ai6.08 = 95%. 
CLAYEY SANDY SILTSTONE: same as above. 

52.7-54.7' SAMPLE. 
Ruwered 4.QI4.0' = 100%. 
RQD 3.9/4.Q' = 98%. 
SILTY SANOY CLAYSZONE: dark gray (N 3 / 0 ) ;  
laminated; with 15 dip; very fine to fine- 
grained, subrovdcd to suoangutar sand; trace very 
fine-grained, weil sorted, subrocndcd, sandstone 
laminae; no plasticity; stiff; no reaction to HCI ;  
dam. 



56.7-60.7' SAMPLE. 
Recovered 4.3i4.0' = 108%. 
RQ) 2.UC.3' = 65%. 
SILTY SANOY CLAYSTONE: sanr as abave. 

60.7-64.7' SAMPLE. 
Recowred 3.9/4.0'  = 98%. 
RQ) 3.313.98 = a5x. 
SILTY SANOY CLAYSTONE: dark gray (N 3 / 0 )  to 
bromish black (5 YR 2/11 laminated; very fine to 
fine-grained, subrouded to subangular sand; trace 
very fine to fine-grained, pooriy sorted, 
s u b r a n d c d  to subangular, s i l t y  sandston laminae: 
trace to sanc carttonaceom claystone with coal 
at- laminae: no plasticity; stiff; no reaction 
to MCl; danp. 



Ll ItiOLOGIC DESCRlPTlON 
SAMPIIS rnl I FCTFT) 

OR OlHER llSlS 
PERFORMED 

64.7-68.7' SAMPLE. 
Recovema 2.9/4.0' = A%. 
RPO  0.9/2.9'  = 31%. 
SILTY CARBONACEOUS CLAYSTOWE: dusky yet lowish 
bran (10 YR 2/2); laminated; trace to some very 
fine to fine-grained; subroudcd sand; no to low 
plasticity; stiff; no reaction to nC1; damp. 

Recovered 2.9/3.0'  = 97%. 
RPO 0.9/2.0' = 31%. 
CARWUACEWS CLAYSTONE: dusky yellowish brown (10 
YR 2/21:  hamgeneom: platy; trace sitr; trace 
CML; Low plasticity; stiff; no reaction to nci; 
moist. 

68.7-71.7' SAMPCE. 



71.7-71.7' SAMPLE. 
R e c o v e r e d  2.613.0' = an. 
ROO 1.U2.6' = 54%. 
71.1-74.3': CLAYEY LIGNITE: dusky yellowish brom 
(10 YR 2/2); f i s s i l e ;  waxy in part; grading to 
carbor\llceous claystone; tw plasticity; fin; no 
reactioo to HCL; damp. 

74.7-71.7' SAMPLE. 
R e c o v e r e d  3.V3.0'  = 117%. 
ROO 2.2/3.5' = 63%. 
74.4-77.4': CARBONACEOUS CLAYSTONE: dusky 
yellowish brown (10 YR 2/21 to dark gray (N 3/01: 
f isti Le becaninq hunogmtars; trace fine-grained, 
moderately wet1 sorted, stoangular; danp. 
77.4-77.7': SILTY SANDSTONE: modcrate yellowish 
brom (10 YR 5/41 a t  n.4'; fin; no reaction to 
HCl; danp. 
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NEU DO. ?708889 LOG ;IF 3OREtiOLE 

i 
LITHOLOGIC DESCRIP I O N  

v SAMPl FIS COI LfCm 
OR OlHLR ICSlS 

PERFORMED 

n.T-ai.7' SAMPLE. 
Recovered 4.1/4.0' = 103%. 
RPO 0.7/4.1' = 17%. 
WBOUACEUJS C U Y S T W E  AND CLAYEY LIGNITE: dusky 
yellowish bruun (10 YR 2/21 to dark gray ( W  3/01; 
carbaMccars ClaptOfnE; sane silt; lw plasticity; 
firm; grading into clayey lignite. 
(78.8-80.5'): fissile, firm; s m  SiltStoM bed. 
(80.9-61 -5'): very f ine-grained sand; hard; no 
reaction to HCL; danp. 

81.7-85.7' SAMPCE. 
Recovered 4.2/C.O1 = 105%. 
ROO 6.2/4.2' = 100%. 

trace natural fractures (50 dip) sealed w i t h  
organics; very fine-grained sand; trace very fine- 
grained, silty sandstone iaminae; stiff to hard; 
no reaction to HCL; damp. 

SANDY SILTSTONE: dark gray A N  3/01: LalliMted; 



85.7-09.71 SAMPLE. 
Recovered 3.9/4.0'  = 98%. 
R W  1.9/3.9' = 49%. 
CLAYEY SILTY SANDSTONE AND CLAYEY SANOY SILTSTONE: 
dark gray (N 3/01: very fine to trace fine- 
grained, srkcnmded to r o w ,  moderately well 
sorted; silty sandstone grading to clayey sandy 
sadstone; hard; no reaction to HCl; daup. 

89.7-93.7' SAUPCE. 
Recovered 4.2f4.0' = 105%. 
RW 3.9/4.2'  = 93%. 
CLAYEY SILTY SANDSTONE: moderate dark gray ( N  5/01 
to dark gray (N 3/0); crassbedat; very fine- 
grained; moderately wet[ sorted; subrounded; sane 
crossbedz of sandy clayey siltstone; trace 
crossbeds of silty very fine to fine-grained 
sandstone; trace organics; hard; no reaction to 
HCL; danp. 

87.76-96.94' CEOTECHNIUL 
S W C E  
HYDROMETER ANALYSIS 
SEP 1680BR8796 
2% Sand 
50% Silt 
48% Clay 

'I 87.46' 
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a 

93.7-97.7' SAMPLE. 
Recovered 4.3 /4 .0 '  = 108X. 

? 

SAMPl Fq rnl1 fClFlJ 

PERFORMED 
LITHOLOGIC OESCRlPTlON OR UlHEH TLSlS 

RQO 3.3/4.3' = 77%. 
CLAYEY SANOY SILTSTONE: dark gray (N 3/01 to 
brownish black (5 YR 2/1); Laminated; very fine to 
fine-grained, slrbrovdcd sand in siltstone; sane 
organics decreasing to trace organics ktw 94.4'; 
trace very fine to fine-grained, silty, sandstone 
Laminae: hard; no reaction to HCL; danp to moist. 

97.7-101.7' SAMPLE. 
Recovered 0 . 6 / 4 . 0 '  = 15%. 
R O O  O.WY.6' = 67%. 
CLAYEY SANDY SILTSTONE: same as above except trace 
organics. 



"ELL NO. P208889 LOG (3F L\OREH@LE 

LlTHoCOGlC DESCRlPTlON 

101.7-102.2' SAMPLE. I Recovered l.O/O.S' = 200%. 
RQO 0.6/1.0' = 60%. 
CLAYSTONE: dark gray ( M  3 / 0 )  to browrish black (5 
Y R  2/1); holnoqenears; waxy; trace organics; firm; 
tow plasticity; no reaction to HCL; danp. 

102.2-103.7' SAMPLE. 
Recovered 0.0/1.5' = 0%. 
RQO 0 .0 /0 .0 '=  0%. 

103.7-105.7' SAMPLE. t Recovered 1 . U 2 . 0 '  = 70%. 
RP[) O.O/l.C' = 0%. 
SILTSTONE: dark gray (N 3 / 0 )  to brounish btack (5 
Y R  2/1); homogeneous; trace very  fine-grained, 
subrwnded inrerswrsed s a d ;  trace 
firm; no reaction fo HCL; moist. 

organics; 

TOTAL DEPTH' = 105.7 

SAMNES Cnl I ECllD 
OR OTHER TESTS 

PERFORMED 
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ROCKY FLATS PUNT , 
FIGURE NO. 
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LITHOLOGIC DESCRIPTION 
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ROCKY FIATS PLANT I 

FIGURE NO. 
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3 -1 

- Y  
- 
- 

'$ 

3 -9 

P 

- 
!!- 
I f  

'ti 3 8; $5 
5 

I.' 

I-- - 

PROJECT NO: 667 - /+ - I /  

LITHOLOGIC DESCRIPTION 

10, f4 

ROCKY FLATS PLANT I 

FIGURE NO. 
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ROCKY FUTS PMNT FIGURE NO. 
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ROCKY FIATS PLANT FIGURE NO. 
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WELL 
COMPLETION 
INFORMATION 

&&Pi, /y - / 5 - - 8  ? 
LOC8tlOn lockv Flats P1ant;Solar Ponds Area W o l l  N o .  SEP17-89BR 
c OOrdln8t.8 E levat ion:  Ground Surt8ce 

T o t a l  Oopth: W e l l  26.12 '  TOP O f  C88lng 

Borehola 28 + 6 
Formatlon o f  Comptot ion Arapahoe Fornation (weathered sandstone) 
Car in@ Matortal Schedule 40 PVC casing ~ i 8 r n e t . r  1/2" O.D. 
Scroen M8torlaJ. Schedule 40 10-slotted PVC 

1nrtaii.d BY K.E. Miller 
D a t e  In8talIed 0 5 / 1 2 /  1989 A p p r o v e d  B y  

Ooolo@lst  
C U R P  M . ~ g . r  

Commontr Set stainless steel centralizer from 2 4 . 6 7 '  to 25.92' below ground surface. 

, 3.0' Protective casing stick-up 

T O P  of  castng 2 . 0 '  I ,  . .  

Surtace Casing 

loreholo  
) lamotor :  

7 L/4" 
I 

I - T - I  

3 1 I 



COOROINAKS N38,058.90 E21.736.17 (RFP) 
TOTAL DEPTtl 28.6' 

A 
c- 
L 
v 

E 
0 

ORlLLlNG COMPANY Bodes Brothers 
D A l E  ORILLCD May 17. 1989 
DRILLING METHOD Hollow Stem Auaer 
L o r n  BY K.E. Mller 

GEOLOaST 

SAMPLES COLLECTED 

PERFMMED 
LITHOLOGIC OESCRlPTlON OR OTHER TESTS !3 = =  Q. 

2 
% "  IW 
-0  sz  O A  

RntiFINM/WE\I. NO. ~208989  
MOUND SIJRFACE LEVAION 5962.53' 
WATER LEML ENCOUNTERED 15.4' 

STATlC 12.61' (09/28/83) 
tXI1LER R. Sharp HWER P. Mesa 
DRILLING RUlD None 
WECKED BY 4'A 

U 
CEARP MANAGER 

ROCKY FLATS ALLUVIW 

0.0-2.3' SAMPLE. 
Recovered 0.3/2.3' = 13%. 
SILTY CLAYEY GRAVEL:- olive black (5 Y 2/11; 
akndant organics; Large quartzite cobble (4 an); 
subroudcd; loose; nan-piastic; (gc); damp. 

2.3-4.1 SAMPLE. 
Recovered 0.0/1.8' = 0%. 

ARAPAHOE/LARAMIE FORMATION 

Note: 3.0-4.1': Driller felt contact at 3.0'. Lost 
sanple. Drilled 0.5' with center bit. 

Note: 4.1-4.5': Drilled with center bit. No 
sanple recovery. 

4.6-6.6' SAMPLE. 
Recovered 2.0/2.01 = 100%. 
SILTY CLAYSTOUE: Light olive gray (5 Y 6/11; 
mottled dusky yellow (5 Y 6/4); consolidated; 
stiff; high plasticity; caliche; high HCl 
reaction; damp. 

HNu Backgrovd: 0.0 
OVA Backgrocnd: 0.0 

All readings on cuttings, 
in breathing Z O ~ ,  on 
core, and in augers: 0.0;  
unless otherwise noted 
below. 

TRIP BLANK SAHPLE 
TB051289A 

0.0-0.3' SAMPLE 
SEPl789BR0003 

0.0-0.3' SAMPLE 
( v a s  only) 
SEP1789BR0002 

3.0-8.6' SAMPLE 
SEPl7898RO3W 

4.6-6.6' SAMPLE 
( v a s  only) 
SEPl789BROC06 
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6.6-8.6' SWLE. 
Recovered 2.0/2.0' = 100%. 
SILTY CLAYSTONE: s ~ m c  as above. 

8.6-10.6' SAMPLE. 
Recovered 2.0/2.01 = 100%. -. . - 
SILTY CLAYSTONE: pale olive (10 Y 6/2); iron 
streaks--nrodcrate yellov (5 Y 7/61: caliche HCL 
reactive; carbonaceous streaks--black ( W  l/O); 
consolidated; stiff to hard; mediun plasticity; 
dry. 

10.6- 12.6' SAnPLE. 
Recovered 2.0/2.01 = 100%. 
SILTY CLAYST&E: sam as above. 

12.6-14.6' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
SILTY CLAYSTWE: mdiun light gray (N 6/01: 
mottled dusky yetLou (5 Y 614); consolidated; 
lignite streaks--black (N 1/0); stiff; mdiun 
plasticity; caliche; high HCL reaction: daap. 

8.6-14.6' SAMPLE 
SEPl7898RO915 

8.6-10.6' SAHPLE 
(YOAS only) 
SEP1789BR0810 

12.6-14.6' SAMPLE 
( v a s  only) 
SEP1789BRl214 

12.6': Reading in Auger: 
OVA: 8.0 
- 

12.61' 
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14.6-16.6' SAMPLE, 
Recovcrtd 2.0/2.0' = 100%. 
14.6-15.4': SILTY CLAYSTONE: sane as above. 
15.4-16.6': SAWOY SILTY CLAYSTONE: yellowish Brw 
(5 Y 7/2); mttled brky  yellw (f Y 6 / 4 ) ;  
consolidated; interkddcd very fine to fine- 
grained s&; lenses to 1 em in thickness; 
comolidatcd; stiff; d i u  plasticity; damp. 

16.6-18.6' SAMPLE 
Rccovcrd 2.0/2.0' = 1ooX. 
SWOY CLAYSTONE: &sky yellar (5 Y 6/4); mottled 
dark yellowish orarm (10 YR 6/6); wll graded; 
very fine to fine-graincd sand; Wrtz; non- 
calcarcarr: consolidated; firm to stiff; d i m  
plasticity; mist. 

Recovered 2.0/2.0' = 100%. 
SANOY CLAYSTCUE: smae as a h .  

20.6-22.6' S W C E  . 
R r o v t r e d  2.0/2.0' = 100%. 
W O Y  CLAYSTONE: yellowish gray (5 Y 7/21 to dusky 
yellar (5 Y 6/41; interkdkd; very fine to fine- 
graind s a d  lemea: iron stainr--dark yellowish 
orange (10 YR 6/61; carrolidated; stiff; low 
plasticity; dmp. 

18.6-20.6' SAMPLE. 

I - - -I /' / /,I 

- 14.6': Readding in Auger: 
OVA: 25.0 

16.6-18.6' SAMPLE 
(MAS only) 
SEPI 78981 16 18 

- 16.6': Reading 
OVA: 39.0 

in Auger: 

- 18.6': Reading in Auger: 
OVA: 45.0 

\J 15.4' 



22.6-24.6' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
SAtioY CLAYSTOWE: same as above; Lignite pieces-- 
black (N l /O);  Less sad  towrdo lowcr portion. 

24.6-26.6' SAMPLE . 
Recovered 2.O/2.Of = 1oOX. 
SILTY CLAYSTOWE: dusky yellow (5 Y 6 / 4 ) ;  iron 
stains--dark yellowish orange (10 YR 6/61: 
moderately carsolidnted; stiff; Low to medim 
plasticity; -11 caliche fragments; high HCl 
reaction; dry. 

26.6- 28.6' SAMPLE. 
Recovered 1.1/2.0' = 55%. 
SILTY CLAYSTONE: same as above. 

TOTAL DEPTH = 28.6' 

- 24.6': Reeding in Auger: 
OVA: 0.6 



ROCKY FLATS PLANT BOREHOLE LOG 
PAOE , L O F  

1 

BoreholeNumbec 5.9 \7 -69 0% Surface Elevation: 
Location - North: East: Area: 
Date: 71 \9/w Total Depth: 
Geologist: TXT Company: Project&.: hlr7 - \A>\ 
Drilling Equip.: Sample Type: - 

x 

2 



PAGE L O f  L 
ROCKY FLATS PLANT BOREHOLE LOG 
Borehole Number: S e P  \7 - 09 SQ Surfaco Elevation: 
Location - North: East: A m  
Date: Total Depth: 
Geologist: Company: A S \  ProjectNo.: 

Sample Type: 

SAMPLE DESCRIPTION 



SAMPLE DESCRIPTION 

PAGE *OF 3, 
ROCKY FLATS PLANT BOREHOLE LOG 
Borehole Number: <'e \ -+-m RQI surface Elevation: 
Location - North: East: Area: 
Date: m, Total Deph: 
Geologist: 
Drilling Equip.: Sample Type: 

i 

I Company: F 6 \  ProjectNo.: / 

& g 3 +gSx ksn @5= g<s 
pz E b,Z 

1 

m.6 
- a b  

M) \4 
Ll 
0 

N 
a b  
-w 2 a 

\ $9 

24 L 

0 

&b 

I I 1 
NOTES: Maahab amounb aree6thaW by Kvdune hstepd Or %weight 

(1) e a d y ' m a ~ e .  Y x M m  korpgemwmmms not-. 
(2) corebreakr~benrpwed,rau;rgefootagomeenrsmenbnotposrsle. 

, 
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I 1P Ox cdbie, oiyrox 2" In dioeter, sub-cnquiir i 

NO MRE :w of kkak ot 3 5' 

CLrlYSlOElE Dirk yei lowisin rwce I10 Y9 bib), no o rent bedding 
NOTE Rock type stijttd os Gllcreoffi c 9 oystone 

f 

CLAYSTNE Sole os above Coliche layers ot bose of rntervol sm 
stainin in f r o c t m  Troce of silt Colcr grodes to 

NO![ Rock ?vpe stottd os G ~ l c ~ e o f f i  Lloystone 
/ I  ht o 9 ive ray 15 Y 6/11 at bose cf intervol 

CLAYSTONE hht olive gruy 15 Y 6/11, no Tpreni bedding Sone fe 
stiining os mottles, trace of  fig stoining ot base of inter- 
YO I i 
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MISTONE light 0 1  ive gray (5 Y 6/11, no apparent bedding Sone fe 
staining os mottles, troce of ilg stoinirg 

iIlTI BAISTNE light bromish gay 15 YR 6/11, no apparent bedding Some 
Fe stoinirq as rattles, troce of cod 

JlTY SANlSTONE Very pie orange 110 YR 8/21 V f j smd, mod to well 
rded  bod sarted, ad frtoble No apparent bedding 
Sone fe staining os mottles 

XlM SANlSTONE Sone os obve, incfeaSe in fe along beddings 

SVM SANlSTNE Sone os obove, decrease in fe at base of intervol 



IliY EAISTONE light olive ray 15 Y 6/11, mod  frioble Sone Fe staining 
os rattles, 9 roce of stoining os mottles 

IlTY SAMSTONE Yellowish 8/11 
in inn seam 

V f g sand, mod to well romd- 

h e  w" fe stoining os 
friable, KI oqmnt bedding Sone 

ILJY ClAYSTCNE light olive gray 15 Y 6/11, rad to hirjnly frioble Trace 
of corbmcceous moterial Troce f [e stoining os mttles 

IO %IRE Box 3 of 3 is not ovoilable 



W E L L  
COMPLETION 
INFORMATION a QA ByiCht.fCj,i,/&, 0g97 ,&; . (  / $--/G - G  T̂ r 

Loeat ion  Rocky Flats Plant: S o l a r  Ponds Area Well No.  P209089 
C0ordlnat.s N 37550.23 3 2 ? 8 3 6 . & 2  (KFP) Elevation: Ground S u r f a c e  5972.16 '  
Tota l  D o p t h :  W e l l  2 7 . 2 1 '  T O P  o t  c a s i n g  5974.25 '  

~ o r o h o ~ a  3 1 . 5  ' 
F orma t Ion of C o rnp lo t lo n 

C8Slng Mator ia l  S c h e d u l e  40 PVC C a r i n g  ~ i a m e t e r  4 1 / 2 "  O.D. 

S e r o o n  Matorial.  S c h e d u l e  40 L O - s l o t t e d  PVC S u r t a c e  Cas ing  motor  8 518'' O.D. 

~ n s t a i i o d  BY K.E.  Zliller S l t o  Managor 

Weatnerea Clay s t o n e  

D 8 t o  Inst811od 05/17/1989 Approved  By //A& Wfl#.f 

Goolog l r t  
CEARP M u u g . r  

c~~~~~~~ S e t  s c a i n l e s s  s t e e l  c e n t r a l i z e r  f r o n  2 5 . 7 5 '  t o  27 . O '  below ground s u r f a c e .  

3 . 0 '  P r o t e c t i v e  c a s i n g  s t i c k  up 

T O P  o f  Casing 2 . 0 9 '  

\ 



LOG (IF BOREHOLE 

- 
t- 
L L  

W 
2 

r L L  S T  a 
a 4 0  2E 
0 (3-1 mi= 

0 v 

OLO 

OA PY/DATE ,/& &h ,h/-2B--R~ 
fiockv Flats Plont: Sdar Ponds Area 

- 
LOCATION 
COORDINATES N37.580.29 €21,806.82 jF?FP) 
TOlAL DEPTH 31.5' 

SAMPI FS C0LI.EClKD 
OR O l l l t R  KESTS 

PERFORMED 
Ll THOLOGIC DESCRlP TION 

DRILLING COMPANY Bodes Brothers 
OAT€ DRILLED Mov 17, 1989 
DRILLING METHOO Hollow Stern Auaer 

BOROiOlE/'KLL NO. P209089 
GROtJND SURTACE ELLVA nON 5972.16' 
WATER LEML ENCOUNTERED None 

DRILLER R. Sharp IIEWm R. Orr 
ORllllNC FLUID None 
CHECKED BY -4'8 ,&&?ma 

SITE MANAGER 

STATIC 22.70' (09/26/89) - 

CEARP MANAGR 
COMMM TS 

ROCKY FLATS ALLUVIUM 

- 0.0-1.5' SAMPLE. - Recovered 1 . 5 / 1 S t  = 100%. 
-'GRAVELLY CLAY: moderate yellowish brown (10 YR 

5/6); coarse to fine gravel; wrtzite; subroundcd - to broken, to 3 cm; trace coarse to fine-grained 
sand; firm to loose; tower portion m r e  sa-; low 
plasticity; tcl); danp. 

4- 

1.5-3.5' SAMPLE. 
Recovered 1.7/2.0f = 85%. 
1.5-2.0': GRAVELLY CLAY: s a m  as above. 
2.0-3.2': CLAYEY SANDY GRAVEL: very pale orange 
(10 YR 8/21: large quartzite cobbles; broken, to 3 
cm; trace coarse to  fine-grained sand; loose to 
firm; no to Low plasticity; (9Gz; daw to dry. 

3.5-5.5' SAMPLE. 
Recovered 1.7/2.0' = 85%. 
GRAVELLY CLAY: roderate yellowish brown (10 YR 
5/C); trace coarse to fine-grained sand; quartzite 
gravel to 3 cm; broken; caliche; HCl reactive; 
iron-stains--dark yetlowish orange (10 YR 6/6N; 
firm; (ow plasticity; (cL); danp. 

HNu Background: 0.0 
OVA Background: 0.0 

ALL readings on cuttings, 
in breathing LOM, on 
core, and in augers: 0.0; 
unkess otherwise noted 
below. 

TRIP BLANK SAMPLE 
TED5 1789A 

0.0-1.5' SAMPLE 

SEP1889BR0002 
SEP1889BR0002D 

- 0.O':Reading in Auger: 
OVA: 3.0 

( V a s  only) 

3.5-8.6' SAMPLE 
SEP1889BR0309 

3.5-5.2' SAMPLE 
(vas only) 
SEP1889BR0406 

3.5': Reading in Auger: 
OVA: 3.0 

5 PAGE 1 Of 



5.5-7.5’ SAMPLE. 
Recovered 1.0/2.0’ = 50%. 
SANDY CLAYEY GRAVEL: very pale orange (10 YR 8/21; 
poorly sorted: coarse to fine-grained sand; coarse 
to f i n e  quartzixe gravel; brokm, to 4 an; small 
anunnt CalichqHCl reactiva; loose to firm; no to 
low plasticity; he); d q .  

7.5-9.5‘ SAMPLE. 
Recovered 1.1/2.0‘ = 55%. 
SANDY CLAYEY GRAVEL: same as above. 

SANDY CLAYEY GRAVEL: same as above. 

0 

t i -k - =--+,,,’,, ’ 
- - ,  , 

ARAPAHOE/LARAMlE FORMATlON 

11.5-13.5’ SAMPLE. 
Recovered 2.0/2.0‘ = 100%. 
SILTY CLAYSTONE: yellowish gray (5 Y 7/2); mottled 
dark yel,towish orange (10 YR 6/61; caliche 
nodules?<HCL reactiv+ corrsolidated; stiff; high 
plasticity; sane carbooaceous streaks; black (N 
1/01; danp. 2 

2 
2 
J 

7.5-8.6‘ SAMPLE 
(VOAs only) 
SEP1889BR0810 

FIELD BLANK SAMPLE 
SEP1889BR0018FB 

11.5-17.5‘ SAMPLE 
SEP1889BR1218 
SEPl889BR12180 

11.5-13.5’ SAMPLE 
( M A S  only) 
SEP1889BR1214 



LlTtiOLOGIC DESCRIPTlON 

I I 1 

13.5-15.5' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
SILTY CLAYSTOUE: same as above. - 
15.5-17.5' SAMPLE. 
Recovered 2 . W . O '  = 100%. 
SILTY CLAYSTOWE: Light olive gray (5 Y 5/21: 
som iron-stains--dark yetiwish orange (10 YR 
6/61; caliche nodules; HCL reactive: stiff to  
hard; rnediun plasticity; consolidated; dry. 

-.- 
17.5-19.5' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
SILTY CLAYSTOWE: same as above; grading to 

4 != --- brownish gray (5 YR 4/11; more carbonaceous 
U F;-t/,/',t pieces; black (I4 1/01: dry. . 

-7 / / 

19.5-21.5' SAMPLE. 
.?-I// / Recovered 2.0/2.0' = 100%. 

SILTY CLAYSTONE: mediun gray (N 5/01 to dusky 
yetlow (5 Y 6 / 4 ) ;  abvrdant iron-stains--dark 
yetlowisn orange (10 YR 6/6); COnSOlidated: mediun 
to high plasticity; firm to stiff; small a m t  

- lignite pieces; black (N 1/01; dry. 

15.5- 17.5 ' SAMPLE 
[VOAs only) 
SEP1889BR 161 8 

17.5-23 .S' SAMPLE 
SEP1 BB9BR1824 

19.5-21.5' SAMPLE 
SEP18896RZO22 

19.5': Reading in Auger: 
OVA: 1.0 
- 



YELL NO. ?-709089 

E 2  a 
'J 

t 

n 8 5  w!? 

h 

(2 ._/ 

4 * c 3  5 %  

21.5-2  .5' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
SlLTY CLAYSTONE: meaim gray (M 5/01 to grayish r orang (10 YR 7 / 4 1 :  sune s a d ;  very fine to fine- 

interbeaded; no to Lou plasticity; very 
stiff; consolidated; dry. 

LOG OF SOREHOLE PAGE 4 O F 5  
7 

SAMNIIS mrcm 
LlTHOtOGlC DESCRIPION OR UIHER lESTS 

PERFORMED 

21.5': Reading in  Auger: 
OVA: 4.0  

23.5-25.5' SAMPLE 
(VOAS only) 
SEP1889BR2426 

22.70' 



"ELL NO. ?209089 LOG OF GOREI-iOLE PAGE 5 OF (. 

3 

- 
29 

30- 

3 2. 

33. 

3 4. 

35 

36 

5z 
51 

29.5-31.5' SAMPLE. 
Recovered Z . O / t . O '  = 100%. 
SILTY CLAYSTONE: Samc as above. 

TOTAL DEPTH = 31.5' 
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W E L 1 
COMPLETION 

I N F O R M A T I O N  

B n t omit 

Flltor Yatmrhl: - 
16-40 SilLca 

sand 

Flltor Pack 
Length (11. 

I 4 . 4  ILoneth (tt .  

3.1' Protective ctisin;: stick up 

T O P  o f  Casing 2 . 0 3 '  

ith 

B8ckfll l  M8torbal:J i / 4 "  Volclav bentonite pellets 



LOG OF BOREHOLE 

h 
c 
L L  
v 

ROf?EHOLE/WCCL NO. ~ 2 0 9 2 8 9 .  
GROUND SURFACE ELEVAnON 5981.59' 

STATIC None (09/25/89) 
COOROINAEES N37.880.23 €21.036.04 (RFP) WATER LEVEL ENCOUNTERED None 
TOTAL DEPTH 11.8' 

DRILLING COMPANY € 3 0 4 ~  Brothers 
DAlE DRILLED June 8, 1989 
DRllllNG METHMOD Hollow Stem Auqer 
LOGGCU BY K.E. Miller 

COMMENTS 

DRlllER R. Shm HEWER P. Mesa 
DRILLING FLUID None 
CHECKED BY 

GEOLOGlST EARP MANAGER 

SAMPI-ES CnlLECTCD 

PERFORMED 
LITHOLOGIC DESCRlPTlON OR O~IF-R TESTS 

2 k! 
+ - a  I T  (1 

4: -  =Eu 
80, i s  

ROCKY FLATS ALLUVIUM 

- 0.0-1.8' SAMPLE. 
Recovered 1.2/1.8' = 67%. 

CCLAYEY SANDY GRAVEL: modcratelv vel louish brown 
( I O  YR 5/4); coarse to finkgrained sand; 
quartzose; subrovdcd: trace silt; coarse to fim 
qwrrzi te gravel; broken; subangular; to 2 cm; 
loose; non-plastic; ,(cg-gm); daap. 

Recovered 2.0/2.0' = 100%. 

7SYil hca. -> 

1.8-3.8' SAMPLE. --+C% 

3.8-5.8' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
SANDY SILTY GRAVEL: modcrate yellowish brown (10 
Y R  5/41 to light brom (5 YR 6/4); 'Mx coarse to 
mediun-grained sand; sane f i m ;  quartz-- 
subrounded to sutwqutar; * some clay; 
loose to firm; non-plastic; coarse to mediun 
quartzire gravel: large piece to 5 cm; broken 

daw to dry. 

HNu Backgroud: 0.0 
OVA Backgrd: 0.0 
ALL readings on cuttings, 
in breathing zone, on 
core, and in augers: 0.0; 
unless otherwise noted 
betow. 

TRIP BLANK SAMPLE 
TB060889A 

0.0-1.2' SAMPLE 
(VOAs only) 
SEP20890002 

0.0-3.0' SAMPLE ., ,' 
SEP20890003 

0.0': Reading in Auger: 
OVA: 6.0 

1.8': Reading in Auger: 
OVA: 22.0 

- 
- 
3.0-9.2' SAMPLE 
SEP20890309 



- 
E E  0- L I ~ O L O G I C  OESCRlPllON 

t 

4 cco - c c 3  $2 
0 0-I mt: 

'j 2 .d 

5.8-7.8' SAMPLE. 
Recovered 1.7l2.0' = 85%. 
CLAYEY SANDY GRAVEL: mderate yellowish brown (10 
YR 5/41: trace si ltsO-25% c l w  7Bx coarse to 

sand; s r d t  piece of fine-grained c; coarse to M i u n  quartzite gravel; 
A\ subrcnmded: broken: 4 cm: loose to firm: non to 

SAMM_CS r)OLl.ECm) 
OR OTHER TESTS 

PERFORMED 

7.8-0.8' SAMPLE. 
Recovered 1.4/2.0' = 70%. 
SANDY GRAVEL: roacrately yplJoui_s,h brown (10 YR 
S/C);  some clay; TFSL- 
sand; (1.0-2.0 phi); quartZOSe; sum k-feldspar; 
coarse to mediun quartzite gravel: subangular to 
stbrouded to 3 cm; loose; non-plastic; (gc-cm); 

9.8-11.8' SAMPLE. 
Recovered 1.5/2.0' = 75%. 
SANDY GRAVEL: sam a above; 
cmsolidated sanple w i d e ;  t 
coarse-grained sand. 

11.8-13.8' SAMPLE. 
Recovered 0.4/2.0' = 20%. 
11.8-12.2': SANDY GRAVEL: same 

more clay; 
,ess gravel; 

as above. 

more 
mare 

ARAPAHOE/LARAMlE FORMATION 

Note: Bedrock contact inferred fran driling 
behavior ana cuttings. 

12.2-13.8': SANDY CLAYSTONE: dusky yeLlou (5 Y 
6 / 4 ) ;  bands of yellowish gray (5 Y 7/21; very fine 
to fine-grained sand (3.5-2.5 phi); quartzose; 
r o d &  to subrwnded; small Laminations; 
consolidated; stiff; mediun to high plasticity; 
dam. 

- 5.8': Reading in Auger: 
OVA 15.0 

3.0-5.8' SAMPLE 
(VOAs only) 
SEP20890406 

7.8-9.2' SAMPLE 
(VMs only) 
S E P ~ O ~ ~ O ~ I O  

9.2-12.2' SAMPLE 
SEP20890912 

11.8-12.2' SAMPLE 

SEP20891214 
(VOAs only) 

13.8-17.8' SAMPLE 
SEP20891418 



- 
0 

t 
€ E  
v 

9 
13.8-15.8’ SAMPLE. 
Reewered 2.012.0’ = 100%. 

SAMflIS rOLLECTIlD 

PERFORMED 

y 
Q- LI THOLOGl C DESCKIP TlON OR OTHER TECJlS =2  si-= 

SANDSTONE: dark yettowish orange (10 YR 6/61: 
banding of yeltovish gray (5 Y 7/21: trace to 15% 
finea (clay and silt); terninations 1-2 mn thick; 
iron nodules in (ouer portion; hard; sane (ignite- 
-black (N 1/01: very loose to firm; nan to very 
Lou plasticity; moderately consolidated; danp to 
moist. 

15.8-17.8’  SAMPLE. 
Recovered 2.0/2.0’ = 100%. 
CLAYSTONE AND SANDSTONE: dark yellowish orange (10 
Y R  6/6) to pate olive (10 Y 6/2); banded with 
small sandstone Laminations of very fine to fine- 
grained quartz: subroudcd to rouded: 
consotidated; tow to medim plasticity; lignite 
pieces; gtazed; black ()I l/O); laminations of 2-3 
m noted in middte to iouer portion of core; 
swpte firm to stiff; moist. 

TOTAL DEPTH = 17.8 ’  

15.8-17.8’  SAMPLE 
(VOAs onLy) 
SEP20891618 

- 15.8‘: Reading in Auger: 
OVA: 20.0 
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3 . 3 '  Protective c a s i n g  . s t i c k  up 

I , , I T o o  o f  C a s i n g  7 . j j l  

t 
B o n t o r i t o  

Longth  (ft .1 

Flltor ~ m t o r i r l :  - 
15-40 S i l i c a  



?209189 
GROUND SURf ACE ELEVATION 5980.66' 

COORDINAKS N37,778.78 €21.206.43 IRFP) WATER LEVEL ENCOUNTERED 14 3' 
TOTAL DEPTH 38.3' STATlC 8 95' (09/27/891 

DRILLING COMPANY Bodes Brothers DRRLINC FLUID None 
OAK DRILLED May 25, 1989 CHECKED BY -f& kh a37m 
DRILLING METHHOO ddlow Stern Auaer SITE MANAGER 
LOGGED BY R A .  Chams 

COMMtNTS 

pj /,,-dB 47 BOREFIOCE /WELL E 10. 
odtv F h t s  Flank Cclur h a s  Area 

ORllLER ?. Sham HELFEF! F. Mesa 

GEOLOGlST EARP MANAGER 

LITHOLOGIC OESCRlPllON 
SAMPLES COLLECTED 

OR OTHER TEZTS 
PERFORMED 

0.0-2.3' SAMPLE. 
Recoverea 132.3' = 57%. 
CLAYEY SAND AND GRAVEL: pale yetiwish brown (10 
YR 6/21 to dark yetlouish brown (10 YR 4/21; 
mttted: C 4 W  SanLt;' fine to coarse-grained SaM; 
poorly sorted; angular to subrotneed; quartzose; 
loose: T5SU gravel up to 4 cm; r o d e d  t o  

I 
7" - 0  

subangular; poorly sorted; quartzi te; (2%) IOU to 
meaiun ptastic fines; unconsolidated; f i n  (gc- 

. Y\ - 
fi!- L , . & C U  - -  ,-;v r i )  &/L4 . .z I - 

-- . 

.- 
Recoverea 1.0/2.0' = SOX. c CLAYEY SAND AND GRAVEL: same as above; grayish 
broun ( 5  Y 3/21: (50%) graveb;; p r t y  sorted; 
subangular to rounded; quartzite; (30X) fine t o  
coarse-grained saw; poorly sorted; subangular to 
subrounoed; '7- mediun plastic fines; firm; 
motdable; (gc-sp); very slightly aanp. - 

-.>'lo .--.-I-. . .,'-'-' :.:t,--, :!u, 
-- ~ 

4.3-6.3 ' SA-*(€ 

brown (5 Y R  4 / 4 1 :  
; poorly sorted; 

angular to subrounded; quartzose; ( 3 0 U  gravei; 
poortv sorted: subangular to rounaed; (10%) medim- 
plastic; firm; calcareous; firm to s t i f f ;  

HNu Background: 0.0 
OVA Background: 0.0 

~t t Readings on cuttings, 
in breathing zone, on 
core, and in augers: 0 .0 ;  
unless otherwise noted 
below. 

TRIP BLANK SAMPLE 
18052589A 

0.0-1.3' SAMPLE 
SEP1989BR0002 
SEP1989BROOOZD 

t 

0.0-3.0' SAMPLE 
SEP1989BR0003 

A. 0-9.5'  SAMPLE 
SEP1989BR0309 

4.3-6.3 ' SAMPLE 
SEP1989BR0406 

4.3-6.3': Readings on 
Core: 
OVA: 70 
HNu: 25 



"LL NO. ?20918? PAGE W 6  

6.3-8.3' SAMPLE. 
Recovered 1.3/2.0' = 60%. 
SAND AND GRAVEL: s a m  as above; grayish orange 
pink (5 Y 7/21: less clay (5%); stightly 
calcareous; weakty consotidated; (sp-gc); dry. 

8.3-10.3' SAMPLE. - 4 2  (-FA- 

Recoverea 1.212.0' = 60X. - 
SAND AND GRAVEL: grayish orange pink (5 Y 7/21; 
-sand:* f inc to coarse-grainea; poarty sorted: 
7 m K g r a v e C :  rouured: quartzite: (5%) non t o  Lou 
plastic fines: unconsolidated; (sp-gp); slightly 
moist. 

- -  

_ -  
. - 3  -_ I .. - -  

ARAPAHOE/LARAMIE FORMATION 

10.3-12.3' SAMPLE. 
Recover- 2.0/2.0' = 1OOX. 
SANDSTONE: light olive gray (5 Y 5/2); (85%) fine- 
grained sand; d e i l  sorted; subangular to 
subrounded; quartzose: (15X) non to Low DLastic 
fines; ueakly consolidated; soft; very mist. 

Recoverea 2.0/2.0' = 1OOX. 
SANDSTONE: same as awve; calcareous i n  part; 
staining in layers (5 cm thick); Light olive gray 
(3 Y 6/11; sand is specaled; f i r m  to  s t i f f ;  very 
moist. 

12.3-14.3' SAMPLE. 

8.3-9.5' SAMPLE 
S E P I ~ ~ ~ B R O ~ I O  

10.3-76.3' SAMPLE 
SEP1989BR1016 

12.3-14.3' SAMPLE 
SEP1989BR1214 

8.95' 



14.3-16.3' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
SAYDSTOWE: SBD. as above; more sad;  uppar fine to 
medim-grained; nett sorted; srkardcd; 
coarsening domummi; soft; iron-staining in 
Layers; scattered lignite--black (N 1/01: wet. 

Recover- 2.0/2.0' = 100%. 
16.3-17.2': SANDSTONE: SBDC as above. 
17.2-18.3': SILTY CLAYSTONE: light gray (N 7/01: 
(80%) non to d i m  plastic fines; (20x1 very 
fine-grained s a d ;  occasional lignite streaks-- 
black (N 1/01: soft to  firm; wet. 

16.3-18.3' sAuPiE. 

18.3-20.3' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
18.3-19.8': SANDSTONE AND SILTY CLAYSTONE: dark 
yellowish orange (10 YR 6/61; inter- 
sandstone; (80%); fine-grained sand; weLl sorted; 
subangular to angular; (20%) m to low plastic 
fines; (95X)  nor^ to medim plastic fines; (5%) 
very fine-graid sad; weakly consolidated; firm 
to stiff; moldable; wet. 
19.8-20.3': SILTY CLAYSTONE: samc as 17.2-18.3.' 

20.3-21.3' SAMPLE. 
Recoverea 2.0/1.0' = 200X. 
SILTY SANDSTONE: mediun gray ( N  5/01 in upper 1 
foot to dark yeLlouish orange (10 YR 6/61 in  lower 
foot: speckled; (80%) very fine-grained sand; ueil 
sorted: subangular to angular; (20%) non to low 
plastic fines; poorly consolidated; soft to stiff; 
uet. 

14.3' 

16.3-18.3' SAMPLE. 
SEP1989ERl618 

16.3-22.3' SAMPLE 
SEP1989BR1622 
SEP1989BR16220 

20.3-21.3' SAMPLE 
SEP1989BR2021 

SEP1989BR0023FB 



21 -3-22.3' SAMPLE. 
Recoverca 2.0/1.0' = 200%. 
SANDSTONE: saum as above; tensea of mediun gray (I 
5 / 0 )  and yelLowish orange (10 YR 6/6); iron 
stains: more clay in yeltowish orange z o m  (15- 
20%): net. 

22.3-23.3' SAMPLE. 
Recoverea 1.011.0' = 100%. 
SANDSTONE: s a m  as above; drier in sandier 
portions: more clay towards bottan; soft to firm: 
uet to moist. 

23.3-26.3' SAMPLE. 
Recoverea l - O / l . O '  = 100%. 
SANDSTONE: same as above. 

2L.3-25.3' SAMPLE. 
Recovered 1.0/1 .O' = 100%. 
SANDSTONE: same as above: thin iron-stained 
layers: a Little drier--stitL very moist to Yet. 

25.3-26.3' SAMPLE. 
Recovered l . O / l . O '  = 100%. 
SANDSTONE: same as 21.3-22.3'; tower 0.5' color 
betuem tight brown (5 Y R  5/61 and dark yellowish 
orange (10 YR 6/6); net. 

26.3-27.3' SAMPLE. 
Recovered l . O / l . O '  = 100%. 
SANDSTONE: same as above; interbedded clay Lenses: 
(80%) fine-grained sandstone; uett sorted: 
subanguiar; (20%) non-plastic fines; ueakly 
consokidated; claystone (7SX)--low to meaiun 
plastic fines: (25%) very fine-grained sane: uef. 

27.3-28.3' SAMPLE. 
Recoverea l . O / l . O '  = 100%. 
SANDSTONE AND CLAYSTONE: same as above: mediun 
gray (N 5/01 to dark yellowish orange (10 YR 6/61: 
interbedded; very fine-grained sand; more 
clavstom towards the betta; claystone shows 
increasing ctay content. 

28.3-29.3' SAMPLE. 
Recovered l . O / l . O t  = 100%. 
CLAYSTONE AND SANDSTONE: mediun dark gray (N 6/01 
to dark yetlowish orange (10 YR 6/61; interbeddcd: 
mre ctaystone: ctaysrone (8S%)--tou to mediun 
plastic fines: (15%) very fine-grained sand: 
sandstone is sam as 26.3-27.3'; well sorted: 
subanqutar: lenses: firm: net. 

22.3-23.3' SAMPLE 
SEP1989BRZZU 



1 1  I I I I 

29.3-30.3' SAMPLE. 
Recovered l.O/l.Ot = 100%. 
CLAYSTONE AND SANDSTONE: s m  as a m :  
inter- ironstone concretions; twar 0.5' 
sandstone: dark yeliowish orange (10 YR 6 / 6 ) ;  
fine-graimd: soft; wet. 

30.3-31.3' SAMPLE. 
Recovered l.O/l.O' = 100%. 
CLAYEY SANDSTONE AND SANDSTOWE: dark ye& Louish 
orange (10 YR 6/61; (70%) fine-grained sand; well 
sorted; subanqular: (30%) non to lou plastic 
fines: iron staining; increasing sand with depth; 
firm; wet. 

31.3-32.3' SAMPLE. 
Recovered l.O/l.Of = 100%. 
CLAYEY SANDSTONE: modcrate brown ( 5  YR 4 / 4 1 ;  
interkdded; (75%) finc-graincd sand; weit sorted; 
subangular; (25x1 non to mdiun plastic fines: 
claystone lenses; ueekly consolidated; firm to 
sttff; mtst. 

32.3-33.3' SAMPLE. 
Recovered l.O/l.Of = 100%. 
CLAYEY SANDSTONE: s- as above; pate yeltouish 
orange (10 YR 8/61; claystone--modcratc broun (5 
YR & / 4 ) :  interkdded sand lemes are siltier; clay 
Lenses have less sand. 

33.3-36.3' SAMPLE. 
Recovered l.O/l.Of = 100%. 
SANDY SILTY CLAYSTONE: interbeddcd: samc as above; 
(80%) claystone: low to m i m  ptaStlC fines; 
(30%) non to meaiun plastic fines; (20%) fine- 
grained sand; wet& sorted; subngular; stiff; 
moist. 

36.3-35.3' SAMPLE. 
Recovered 1.0/1.0' = 100%. 
SILTY CLAYSTONE: maim dark grey (N 4 / 0 1 :  (100%1 
Lou to mediun plastic fines; Stiff to very stiff; 
dry. 

35.3-36.3' SAMPLE. 
Recovered l.O/l.O' = 100%. 
SILTY CLAYSTONE: same as above: less s i l t .  

36.3-37.3' SAMPLE. 
Recoverea l.O/l.Of = 100%. 
SILTY CLAYSTONE: same as 34.3-35.3'; (100%) non to 
mediun piastic fines: stiff. 



1 ,  I - 
37 

38. 

39 

40 

41 

42 

43 

4 4  

Note: 37.3-38.3': Oritied uith center bit .  No 
sanpte recoverea. 

TOTAL DEPTH = 38.3' 
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, Clayey kd ord Gruvei - p i e  erlowish orom ii0 1R 6/21 
t o  dark yeilowish brow 110 Y a' 4121, mottled Sod 

c Cla e %d and Grovel - SIR os above llroytsn koun 
15 ! 3/21 Grovel poriy sarted, sub-onoutor to romded, 
guortzite 1 g to c g sand, poorly sired.  sh-quior 
to sub-rounded kd plostic Fines, firm, nldoble 
[Kspj, ver $1 ight l y  doaa e SUI grovei, I 01 smd, 201 Fines 

Clayey kd wd Grovel - le yeilowish brota ii0 YR 6/21 
to rod yellowish bruta i '(R 4/41 f 9 to c g smd, 
party sorted mylor to sub-rounded, quorrrzose Grovel 
pmriy art4 sui-mylor 10 rounoed, mi piostic, firm, 
colcoreous, firm to s'iiff, maidable kp-gpJ, slightly 
dm0 
151(' grovei, 601( smd, 101 fines 

s iP 

P Sad md Grovel - some (IS obave boyish oronge pik 
15 I 7/21. less cloy ISIO, sI ightly coiccrm, ~ d l y  
crnsol , Isp-yl, dry 

Sand md Grovel - royish orm ptnk 15 17/21 Smd 
f to c g OQT s sorted Grml romded, qu~tz~te dl , . a  Non io !ai &tic f imJ mconsoi , lspspj, 

SP 

sli tly mist. 
lS$pl, 60% id 51 fines 
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;PNBlmE lop of kdroci 
liaht olive orw 15 Y 5/21 F q smd, Hell sorted, sub- 

SANDSTONE Sone os owe - co~cmous in OOTT staining in loyers t5 
cm thidtl liht o l i v e  yoy I3 Y'blll Smd is spedled, 
firm to stiff, Sery moisi 

SILTY LAYSTONE l ight  gray IN 7/01 Nan to nd plastic fines V f 
smd Occosiono~ l ignite streaks, block IN 1/01, sf? to 
firn! Het 
2oX sold, 801 fines 

T Soldstone and Si It h ) ' s t ~ ~  - dark ye1 louish cr 
110 Iff 6/61, i n t e h  Sandstone t g smt we1 sorted, 
sd-an3Uir to qlor Non to IOU piosttc fines, 
nm to oed lostic fines. V f g ad, diy consot., 
firm to stt ff roldable, uet 
5x sond, 95x hnes. 



SILTY SAMOSTONE tied oy IN 5/01 in per IO' t o  dork ellowish or e 

sorted sd-oqutlr to mculor #on to IOU plostic fines, 
mriy consol soft to stiff, let 

\ k~mq 2alines 
SMTN Sane os owve - ~mses 6 mi ar IN 5/01 and yellowish 

orome zones, wet 
15-20! clay 
h e  os owve - drier in somier porrions nore cloy towa-o 
bottoq s i t  to firq wet to noisi 

110 Yff6/61 in lower ? oot, specild V 1 7  g sand, % e l  

orqe 110 YR 6/61, iron stains .w I re cloy in ye1 hish 

SPNKlONE 

SPNKTONE Sane os above 

SA'U!SToNE $me os above - thin, iron-stomo layers, a I i ttle drier, 
still very mist to wet 

SMIME Sollie (IS Olve (reference intervoi 21 3' to 22.3'1 lair 
0 5' color between I rght broun i5 YR 5/61 ad da-k yellatish 
o q e  (10 IR 6/61, Het 

SplyDsToM Sole os Olve - interbedded cloy lenses f g Sandstme, 
well sorted, sub-mylor Non-plostic fires, wdly 
cmsoi ClaystoE - lou to Red plustic Fines V f g 
son4 wet 
8oX md, 2D Fines 

h e  os O've - med yay IN 5/01 to  dork yellowish 
o r q e  (10 6/61, interbedded V f g sod Hore 
Cloystone tlxrlrds the bottom Cloystme shcats incrmrng 

\ 

SMDSTONE 



m n.a 

.m n.n 

mno 

l1F-j ::; / - -7, - 
.:.: , - -, - .. m *_. I:::: - /- - ,-I 

t o  very st i l t ,  d r y  

Xtll UAYSTONE Sone os ohve (reference intervoi 34.3' t o  5.3'1. Non t o  
md plostic fines, stiff 

10 WE NO WlE 

10 38.3' 



Commonta No ccntrzlizcr u s e d .  

ground SUrtaco 



LOCATION -QXKV Flats Plnnt: Sdor Ponds Arwy 
COORDINAIES N37.881.34 E21.026.45 IRFP) 
TOTAL DEPTH 34.2' 

DRILLING COMPANY 
DATE DRILLED 7 1089 
DRILLING METHOD Hdlow S U G e r  
LOGGED BY R.A. Chabuts 

GEOCOGIS r 
COMMENTS 

GROUND SllRFACE. ELEVATION w R 1  67' 
WAKR LEVEL ENCOUN 

SlATIC 15.24' (091 

~ 

GROUND SllRFACE. ELEVATION 5981.47' 
WAKR LEVEL ENCOUNTERED None 

SlATIC 15.24' (09/18/89) 
CIRllI-CR R. Sham HELPER p. Mesa 
DRILLING FLU10 None 
CtiECKED BY +k m r m  

y SITE MANAG€R 

CEARP MANAGER 

LITHOLOGIC DESCRIPTION 
5AMPCES COUECTKO 

OR 0T)iER lESTS 
PERFORMED 

I '  1 I I 

ARTIFlCIAL FlLL 

0.0-2.2': SAMPLE. 
Recovered 1.7/2.0' = 85%. 

C l A Y  AN0 GRAVEL: rodcrate brown (5 YR &/&I: 
TW%L gravel? poorly sorted: subrounded to 
angular: maximm size 6cm; T25XI,non to mediun 
plastic fines; (15x3 fine to coarse-grained sand; 
poorly sorted; subrounded: quartzose; stiff: 
ueakly consolidated; (_cL-gp;; danp. 

L - C I C L  .-,, . 
-z - -  \-I* 

-L '4 - - .- - ~ ;?,--..e? - 

ROCKY FLATS ALLUVIUM 

1.6/2.0' = 80%. 
SANDY CLAY AND GRAVEL: s a m  as above. 

4.2-6.2'SAMPLE. 
a -t // - Recoverea 1.6/2.0' = 80%. 

SAND AND GRAVEL: moderate brouo (5 YR 4/41 
to grayish orange pink (5 YR 7/2); (6rJxI gravew 
poorly sorted; subrounded to angular; (30x3 fine 
to coarse-grained sand: poorly sorted; subangular 
to subrounded; quartzose; ClOU non to Low plastic 

/ 

mm 

HNU Background: 0.0 
OVA Background: 0.0 

A L L  readings on cuttings, 
in breathing ZOM on 
core, and in augers: 0.0; 
unless otherwise noted 
below. 

TRIP BLANK SAMPLE 
TB060789A 

0.0-3.0' SAMPLE 
SEP2189BR0003 

0.0-1.7' SAMPLE 
(VOA's only) 
SEPZ189BR0002 

4.2-5.8' SAMPLE 
(VOA's only) 
SEP2189BR0406 

3.0-9.0' SAMPLE 
SEP2189BR0309 

PAGE 1 OF 5 



LOG OF COREHOLE PAGE 3 OF 5 

Recovered 1.3/2.0' = 65%. 
CLAYEY SAND AND GRAVEL: same ns above. 

8.2-10.0' SAMPLE. 

ns above: occasiomi 

Recovered 1.8/2.2' = 82% 
CLAYEY SAND AND GRAVEL: moderate brown (5 YR 4 / 4 1  

Recovered 0.0/2.0'  = 0%. 
Note: 13.1-14.2': Drilled with center b i t .  
Estimate contact alluviun and Arap.hoa/Lar&nic 
Fonnation at 13.8' basad on drilling behavior. 

9.0-11.8'  SAWPLE 
SEP21898RW12 



LOG OF CORFCI-iOLE PAGE ? O F 5  0 

ARAPAHWfLARAMIE FORMATION 

1L.Z-16.2' SAMPLE, 
Recwered 2.0/2.0' = 100%. 
SANOSTONE: dark yeltowish grey (10 YR 6 /6 )  to 
yeltowish grey (5 Y 7/2): (75%) fine-grained sand: 
uelt sorted: sthamutar to angular; quartzose: 
(25%) non to d i m  plastic fines; more clay in 
towar 1.S'; soft: uwonsokidated to ueakly 
comolidated; inter- sand 0.5' thick; 
occasionel lignite towards bottom: danp. 

16.2-18.2' SAMPLE. 
Recovered 0.9f2.0' = 45%. 
SANDSTONE: same as 14.2-16.2'; increasing clay 
uith deptn. 

18.2-20.2' SAMPLE. 
Recovered 2.0f2.0' = 100%. 
SILTY CLAYEY SANDSTONE: light brown (5 YR 5/61 t o  
yeltouish grey ( 5 Y 7/21: (65%) fine-grained 
sand: u e l l  sorted: sub.ngular to subravdtd: 
quartzose: (25X) nm to mdirn plastic fines; 
soft; laminated iron stains: moldable; daap. 

20.2-22.2' SAMPLE, 
SILTY SANOSTONE: tight b r w  (5 YR 5/6)  to 
yeklouish grey (5 Y 7/2): (85%) very fine-graimd 
to mcdiun grained sand: uelt sorted: slrbangular; 
quartzose; (15%) n o m i  to Lou plastic fines; iron 
stains: speckked; soft to firm: weakly 
consot idated; dry. 

14.2-16.2' SAMPLE 
(VOA'S only) 
SEP2189BR1116 

16.2-20.2' SAMPLE 
SEP2189ER1420 

15.24' 

18.2-20.2' SWLE  
(VOA'S Oniy) 
SEPZ1898R1820 



LOG OF ZOREHOLE PAGE d OF ' 
w.m rc rn! t rcm 
OR UIHLR lLSTS 

PERFORMED 

22.2-24.2' SAMPLE. 
Recovered 2.0/2.0' : 100%. 
S I L T Y  SAllDSTONE: light brOYn (5 YR 5/61 to pale 
yetlowish brow (10 YR 6/21: (85%) fine to mdiun- 
grained sand: well sorted: subulgutar to 
subrwndcd; quartzose; (15%) non to Lou plastic 
fines; soft to firm; iron staining; ueakly 
consolidated; danp. 

24.2-26.2' SAMPLE. 
Recoverea 2.W2.0' = 100%. 
SILTY SAWDSTOWE: samo as above: occasionat 
lignite; black (N 1/01. 

22.2-24.2' SAMPLE 
(VOA'S only) 
SEP218BRUZb 
SEP2189BR22240 

26.2-28.2' SAMPLE. 
Recoverea 2.0/2.0 = 100%. 
SILTY SAWOSTOWE: same as amve; slightly moist. 

20.2-26.2' S M P L E  
SEP2189BR2026 

28.2.-30.2' SAMPLE. 
Recoverea 1.5/2.0' = 75%. 
28.2-28.4': SILTY SAWDSTONE: same as above. 
28.4-30.2': CLAYSTOWE: pale brom ( 5  Y R  3/21: 
(100%) low to mediun ptastic; Stiff to hard; 
c r m t y  i n  part; dry. 

SEP21896R2OZbD 

FlELD BLANK SAHPLE 
SEP2189BR0034FB 



~ S L L  NO. - ?209389 LOG GF BOREHOLE 

32.2-34.2' SAMPLE. 
Recovered 1.7l2.0' = 85%. 
CUYSTONE: s a m  as above; mediun gray ( W  5/61: 
Lignitic; siltier i n  part. 

TOTAL DEPTH = 3 4 . 2 '  

30.2-32.2' SAMPLE. 
Recoverea 1.6/2.09 = 80%. 
CUYSTONE: SA os above; grayish broun (5 YR 3/21 
to ~ U S W  yelLowish bron (10 YR U 2 ) ;  occasional 
Lignite. 
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c Clay ma Grovel - m o d  broun 15 YR 4141 Gravel '3y sorted, sub-mded to Orgutr) mx size 6 ca 
&m to rtxi plostic fines f g to c g sod, poorly 
sorted, shdd quartzose, stiff, ~ d l y  cml , 
lcl-gpi, hNl 
601( yovel, 151 smd, 251 fines 

IC Sandy Cloy mi Grovel - sane os omve. 

;P Cloyey Sad orxi Gravel - ad. tram 15 YR 4/41 to grayish 
o r a  oid 15 f l ? / Z I  Grovel owrly sorted, suW 
to 
to 9 mded ~wizose. con to I O N  plostic fines 

\or f g to c g smd, barij sorted, suhyIar 

P Clayey sond ~ n d  Gravel - sone as hove 

GP Cloyey Sard od Crave1 - sore os dove Occosicrnl iron 
stoined loyers One ruse qwtz layer 3 ci thick 



Clayey hrd ord Grover - nod brom ij YR 9/41 to light 
Srom 15 iR 6/41 Grovel poorly sorted, sub-mnoulcr to 

.,-rc;inoed, qurrtzose f g to c g said, p d y  sorted, 
.~murr, quartzose Non to med plostic fines, sft, 
moiwoi‘e, norm1 to uwkly coffiol 191-spl, danp 
qD grovel, %I smd, 2m f in6 

6 MPlt bo of k&ock ot o mx 13 8’ 
Xc‘te 13 7’ to 14 4 Orilled with center b i t  !stillate 
smtact al Iwiua md kopohoeiioronie frmt ion at 13 I’ 
bosed on bill~ng behavior 
Ork el I ~ s h  goy 110 YR 6/61 to ye1 louish goy 
15 7 1/21 f g sodj Hel l  scrted, sh-orgulr to mylor, 
uartzose “I to red plostic fines nore cloy in 

!mer I 51, soft, uncms01 to Rieok~y cons01 Interbedded 
smd 0 5’ thick, OCC~SIM~OI I iqni te tom% bottom, donp 
751 sond, 253 f i n e s  

h’iBToNf 

MBToNE Sme os otmve. Ircreasing cloy ui th depth 

0 SILTY SANSTNE Si  I ty Cloyey hrdstme 
liqht brow 15 YR 5/61 to yellowh qroy (5 Y 7/21. f 9 
s4 well wted, dmjhr to slii-rwnded, rpbOSe. 
Nm to ned plustic fines, soft, lominoted rrm storm, 
molhble da 
651 4 25!fines 
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IRTY SAEIlSTcM light brom 15 M15/61 to yellowish groy I5 1 1/21 V l' g 
to m . sm4 well sorted, sub-olgulor, qwrtmse 
Norm 9 to low plostic fines, iron stoins, spedrld soft to 
fire, W ~ I V  consol , dry 
851 smd, 15% fines 

;I111 %Ns1M light brom 15 Yfi 5/61 to pole ye1 Icwn barn 110 fib121 
f g t o a g  sand, well scrted, sh-ongulrr to- 
qwtzose Non to I O W  plffitic f ixs, scft to f irq iron 
stoini wdlv consol , dump 
851 4 15% fines 

SILTY SANSTONE Sme ffi above - occosioml I iqni te, block IN V01 

SLlY SANlSTOM Sme os &E, slightly noist 

SILTY 9NISTI.M Srme os above 
MYSTM Pole h 15 IR 3/21 Lou to aed plostic, stiff to 

had, cnmbly in pa?, 6y 
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MYSTONE $we os above - med goy IN 5/61 lignil'ic! siltier in 

Pt 

io = 34.2' 
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I I  

th 



OA AY/DAIE ,.yh' k r -  -,$ 2-4-fY 
LOCATlON 

TOlAL DEPTH 43.0' 

%ockv Fiats Plant: 5olar Panas Area 
COORDINATES N38.007.03 F '7w1 76 (RFP) 
LOCATlON 

TOlAL DEPTH 43.0' 

'Rockv Fiats Plant: 5olar Panas Area 
COORDINATES N38.007.03 F '7w1 76 (RFP) 

DRllLlNG COMI'ANY Bodes Brothers 
DATE DRILLED Mav 16, 1Y89 
DRILLING METHO Hdlow Stem Auqer 
LOGGED OY J.B. Beroman 

GEOLOGIST 

RWEI 101E /MILL 140. P209489 
GROUNI) YJRFACE ELEVAllON 5977.98' 
W A K R  LEVEL ENCOUNTERED 25.0' 

@RII.LER 
DRILLING 
CHECKED 

STATIC 26.43' (09/20/89) 
R. Shm HELPER P. Mesa 

nulo None - 
BY -4&.&mm 

SITE MANAGER 

CEARP MANAGER 
COMMENTS 

!? v '. ,' " 
CLAYa-brownish gray (5 YR 4/1); organic rich 
fragmnts--black (N 1/01: granite and quartzite 
pebbles to 0.2 cm; angular: sane quartzose sand: 
sona srlt: (01); soft., - 
-_ 

%KY FLATS ALLUVIUM 

I 

r- - 
2.0-4 .0 '  SAMPLE. 

loose; (sm-sp); darrp. - --A ue- 
4.0-6.0' SAMPLE. 

GRAVEL: same as atmve: (sm-sp). I 

HNu Background: 0.0 
OVA Backgrnd: 0.0 

ALL readings on cuttiws, 
in breathing zone, On 
core, and in augers: 0.0: 
unless otherwise noted 
below. 

TRIP BLANK SAMPLE 
TB051689 

0.0-2 .0 ' :  Reading On 
Core: 
OVA: 0.2 

0.0-1.2'  SAMPLE 
( V a s  only) 
SEPZ2898R0002 

0.0-3.0' SAMPLE 
SEP2289BR0003 

2.0': Reading in Auger: 
O V A : 2  

3.0-7.4'  SAMPLE 
SEP2289BR0307 

1.0-5.2'  SAMPLE 
(VOAs only) 
SEPt289BRW06 

a: Reading in Auger: 
OVA: 0.2 

7 PAGE I OF 



I I 1 

LITHOLOGIC DESCRIF TION OR OItiER IESTS 
PERFORMED 

6.0-8.0' SAMPLE. F - 

l0-~6,*~,///1 '5 an; sthngular to angutor; soft; C&& dry.. 

8.0-10.0' SAMPLE. 

olive brow (5 Y 5/61: 
s a m  graveis (35 cm); angular to subangular; soft; 

ARAPAHOE/LARAMIE FORMATION - 
- - -  
- -  8.9-9.8': CLAYSTONE: light gray (N 7 / 0 ) ;  thin 

sandstone stringers ( <  2 cm); akndant caliche; no 
- - -  gravels; sa* in shoe--quartzose; very fine- 

grained (3.0-3.5 phi); silty; slightty daw., 

10.0-12.0' SAMPLE. 
Recovered 2.2/2.0' = 110%. 
10.0-11.2t: SAYOZ-S&&sTW€mnediun light gray (N 
6/01: abundant caliche--effervesces with HCL; F-?Y/Ar-- friable: dry. 
11.2-12.0': SANDY SILTSTONE: mcdecate yellowish 
brown (10 YR 5/41: abudant caliche; effervesces 
with HCL; friable; dry. 

12.0-14.0' SAMPLE. 
Recovered 1.3/2.0' = 65%. 
SANDSTONE: moderate brown (5 YR 4 / 4 1 :  fine to 
mediun-grained; alternating thin beds o i  Light 
gray ( W  8/01 and moderate brown (5 YR 4 / 4 )  laminae 
< 1  cm thick: somc ironstone noaules; (20%) silty 
clay; wonsotidared: daw. 

8.0': Reading in Auger: 
OVA: 2 

8.0-9.8' SAMPLE 
(VOAs onty) 
SEPZZ89ERO810 

8.9-12.0' SAMPLE 
SEP2289BR0912 

10.0': Reading in Auger: 
OVA: 3 
- 
12.0': Reading in Auger: 
OVA: 7.0 
- 

12.0-13.3' SAMPLE 
(VOAs only) 
SEPZ289BR 121 4 

12.0-13.3' SAMPLE 
SEP2289BR1213 



14.0-16.0' SAMPLE. 
R-fd 1.6/2.0' f 80%. 
CUYSTQ(E AN0 SANOY SILTSTONE: liaht olive arav (5 
Y 5/2) ctavtom with mxIccate brow (5 fR i/4) 
sandy intervals; abudsnt white caliche; reacts 
with HCl; Laminated (1 cm); unconsoiidated; damp. 

16.0-18.0' SAMPLE. 
Rccovcrd 2.0/2.0' = 100%. 
SILTY SANDSTONE: tight olive gray (5 Y 5/2) with 
atudant zorm of modcrate brown (5 YR 4 / 4 ) ;  sane 
caliche; scam clay; very fine-grained to medim- 
grained quartzose sand; i ron-stained; 
wconsoi idated; a m .  

18.0-20.0' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
SILTY SANDSTONE: same IS awvc; 

20.0-22.0' SAMPLE. 
Recoverea 2.0/2.0' = 100%. 
SILYY SANDSTONE: same as above; decreasing sand 
content. 

14.0-15.6' SAMPLE 
SEPUBPER1416 

16.0-18.' SAMPLE 
(VOAs only) 
SEPZ289ER1618 

16.0-21.0' SAMPLE 
SEP2289BR1621 

20.0-22.0' SAMPLE 
SEP2289BR2022 
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22.0-24.0' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
SANDSTOWE: light olive qrav (5 Y S / 2 ) :  fine to 

brovr (5 YR 4 / 4 ) ;  quartzose sand; sune silt; 
vwasroiidated; friable; Loose; d w .  

24.0-26.0' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
SANOSTOWE: s a m  as above; Yet et 25.0' 

26.0-28.0' SAMPLE. 
Ruoverea 2.0/2.0' = 100%. 
SANDSTONE: Light olive gray (5 Y 5 / 2 1 ;  heavily 
iron-staid: 26.0-26.2'--maaerate brown (5 YR 

quartzose saw;  

I 

25.0' 

26.43' 



30.0-32.0' SAMPLE. 
Rccoverea 2.0/2.0' = 100%. 
30.0-31.4': SANDSTOWE: sam as above: wet. 
31.4-32.0': SANOY CLAYSTONE: Light ol ive  gray (5 Y 
5/21: very fine-grained to fim-grained quartzose 
sand: modcrate brow (5 YR Vk); mottled: sane 
iron streaks; bLocky clawton texture: danp. 

32.0-34.0' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
SANDSTONE: S- as 30.0-31.6'. 

36.0-36.0' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
SANDSTONE: same as above with feu layers (0.1' 
thick) of m r a t e  brow (5 YR 4 / 4 )  claystone: 
blocky texture: trace organics--black (14 l/O); 
friable: loose: daw to wet. 

36.0-38.0' SAMPLE. 
Recovered 2.W2.0' = 100%. 
36.0-36.5': SANOSTONE: same as above. 
36.5-36.7': IRONSTONE NOOULES: modcrate brow (5 
YR W4).  
36.7-38.0': SILTSTONE AN0 SANOSTONE: light o l i v e  
gray (5 Y 5/2) with a W t  modcrate brom (5 YR 
4 / 4 )  mottles: s ~ l l c  very fine-grained sand in 
vertical fracture in shoe: friable: moderately 
consotidated: weathered; wet. 

i3 1 
5 4- 

35. 

36 



'NtLL NO. P209489 

38.0-40.01 SAMPLE. ' 
R c ~ ~ w r c d  2.0/2.0' = 100%. 
SANDSTONE: &rate brown (5 YR 4/61 and light 
gray (N 7 / 0 )  sandstom with attcrnating be& of 
c l a w  slndrtarw (2  to 5 an thick); heavy iron- 
strining--cnodaratt brwn (5  Y R  4/C): friable: 
uwmrolidated: danp. 

40.0-42.0' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
40.Q-41.08: SANDSTONE: same as above. 
41.0-42.0'; CLAYSTONE: o l i v e  gray (5 Y &/1); 
blocky; sane siltstone; sane organic fragments-- 
black (N 1/01: consolidated; dry. 

- 

' 

, 
- 42.0-46.0' SAMPLE. 

CLAYSTONE: sam as above; trace t o  sane sand: dry. 

U.0-46.0' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
CLAYSTONE: s a m  as above. 

, Recovered: 2.0/2.0' = 100%. 

'- 

_ - -  - -  7 7 ,  / '  
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il lHOLOGlC DESCRIPTION 

L6.0-67.0' SAMPLE. 
Recovered 1.0/1.0' = 100%. 
SILTSTONE: light olive gray (5 Y 6/1); sane very 
fine-grained sand; rovdcd; sane moderate brown (S 
YR 4 / L )  stains; aburbnt black (N 1/01 organic 
streaks; daap. 

67.0-68.0' SAMPLE, 
Recovered 1.7/2.0' = 85%. 
47.0-67.5': SILTSTONE: sana as above. 
47.5-47.7': SANDSTONE: tight olive gray (5 Y 6/1); 
very f ine-grained; si lty; quartzose; rouded: 
friable; unconsolidated: dry. 

TOTAL DEPTH = G . 0 '  
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SILTSTONE led I i$t oy 1N 6/01 hmdt coi iche [effervesces with 
HCII, friob r e, dry 

#DY SILTSTM nod yelhish koun 110 Tfl5141 Abuldt coiiche 
ieffervesces virh HCII, frioble, dry 

SpNffiToNE Hod brown 15 YR 4f41 f g to m , alternoting thin beds 
of Iiht qoy iN 8/01 and md km 15 YR 4141 loaim 
(1 cay thick: sme ironstone robles Si I ty cloy, lncar 
sol., d w p .  

tntmls ' AMt ihi te col ick, reacts H I  th % I  
lmimted I1 M 1, mconsol~ dmp 

quartzose smd lronstoined, mconsol , dop. 



ILTI %NOSTONE Same as above - decreasing said content 

~iwffiTONE light olive aro t5 Y 5/21 I 9 to m g hmdt iron 
staininq md b arn 15 YR 9141 Uuortzose smd Sone 
silt, ukmsai ~ friable, loose, dolpp. 

SPNOSTONE light olive roy r5 7 5/21, head iron stained 
26 0' to 26 !, mcd kc~n 15 IR . n  441 Silty t o n g  



SPNOSTONE Sone os above with few layers 10 1’ thick1 of  mcd bras 
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FOrm8tlon o f  ~ o m p b o t i o n  Weatherea Clavstone 
Casing U a t a r h l  40 PVC Casing Diametor 4 1 / 7  

S c r o o n  U8tori.J. Schedule 40 10-slotted PVC 

0.10 bn8t8ll.d 0 5 / 1 1 /  1989 Approvod  BY 

1nst.11.d B~ K.E. Hiller 

" 0 D 

~ u r t a t a  c a s i n g  Di8mOt.f 8 518'' O.D. 

G oologls t 
C U R P  Mwg.r 

~ o m m o n t s  Set stainless steel centralizer from 18.32' t o  19.57' below -round surface. 

3.0' Protective casing stick-up 

T o p  of Cas ing  1 . 8 7 '  

S U r t 8 C O  S0.b 
Y8tOrb8k 

Volclav zrout 

onite pellets and slough 



A/ - -  29 E9 OORCHOLC/WEI L NO. Y209589 
Fiats Plant: Sclar fonds Area GROUND SURFACE ELEVAnON 5348.1 I' 

COOROINA IES mF7Zlt13.90 (RFP) WATER LLKL ENCOUNERED None 
TOTAL DEPTH 30.3' STATlC 14 72' (09/19/89) 

DRILUNG COMPANY Oovies Orothers DRILLING FLUID None 
DATE URlllED Mov 10. 1989 CHECKED 8Y d,& m W  
DRILLING METHOD Hollow Slem Auaer SflE MANAGER 
LOGGED BY K E. Miller 

DRILLER R. ShaT HLLPER P Mesa 

wxoasr CEARP MANAGER 

1- L 

Y I  Ll THOLOQC OESCRIP I O N  

0 c3-1 

COMMENTS 

SAMPLES COLLECTED 
OR OWHER TESTS 

PERFORM0 

0.8-2.0' SAMPLE. . /' 
Reewered 2.0/2.0' = 100%. ~ 

GRAVELLY CLAY: olive grai (5 Y L/II;  coarse to 
fine quartzite gravel: subrovded; broken; coarse 
to fine-grained sand: sane organics; stiff; mediun 
plasticity; (cl); danp. 

t . r ' - a ~ ( /  / /I 

coarse to finc-grained sand; coarse to fine 
quartzite gravel to 2 cm: brokm; Loose to firm; 
non to Low plasticity; (Wk dam. 

-w 7 6.0-6.0' SAMPLE. 
*: Recove rcd  2.0/2.0'  = 100%. 
- 4.0-6.1': CLAYEY SANDY GRAVEL: same as above. 

ARAPAHOE/LARAMlE FORMATION 

- 4.1-6.0':  SlLTY CLAY- light olive gray (5 Y 
6/): mottled dusky yellow (5 Y 6/61; consolidated: 
stiff: high ptasticity; calcareous nodules; HC1 
reactive; highly weathered; daw. 

HNu Backgrovd: 0.0 
OVA Background: 0.0 

A L  t readings on cuttinw, 
in breathing zone, on 
core, and in augers: 0.0: 
unless otherwise noted 
below. 

TRIP BLANK: TB051089 

0.0-4.1' SAMPLE 
SEP2389BR0004 

0.0-2.0' SAMPLE 
(VOAS only) 
SEP2389BR0002 

- 0.0': Readings in Auger: 
HNu: 5.0 
OVA: 60.0 

0.0-2.0':  Readings on 
Core: 
HNu: 2.0 
OVA: 5.0 

- 2.0': Readings in Auger: 
HNu: 50.0 
OVA: 60.0 

4.0-6.0' SAJ4PLE 
(VOAS only) 
SEP2389BR0606 

PAGE t OF 5 



6.0-8.0' SAMPLE. 
Recowred 2.0/2.0' = 100%. 
SILTY CLAYSTCUE: sanm as 4.1-6.0'. 

8.0-10.0' SAWLE. 
Recovered 2.0/2.0' = 100%. 
SILTY CLAYSTONE: yettowish gray (5 Y 7/21 to dusky 
yellow (5 Y 6/C); trace coarse to fine-grained 
quartz sand: modaratety consolidated; firm to 
stiff: tou plasticity; dry. 

10.0-12.0' SAMPLE. 
Recovered 1.2/2.0' = 60%. 
SlLTY CLAYSTONE: yetlouish gray (5 Y 6/11; mottled 
dark yellouish orange (10 YR 6/61; trace coarse to 
fin-grained sa-: rovded: a k x d M t  iron stains: 
moderately consotidated; hard; Low to mcdiua 
plasticity; carbonaceous streaks--black (N 1/01; 
dry. 

12.0-14.0' SAMPLE. 
RCtQVCred O.O/t.O' = 0%. 
Note: Lost senplc. 

4.1-10.0' SEP2389BR0410 SAMPLE 

- 4.0':  Readings in Auger: 
HNu: 20.0 
OVA: 18.0 

- 6.0': Readings in Auger: 
OVA: 10.0 

8.0-10.0' SAMPLE 
( V a s  only) 
SEP23898R0810 

8.0': Readings in Auger: 
HNu: 3.0 
OVA: 20.0 

- 

10.0-14.5' SAMPLE 
SEP23898R1015 

14.0-14.5' SAMPLE 
(VOAS onty) 
SEP23898R1416 



- - -. 
14.0-16.3' SAMPLE. 

SILTY S W Y  CLAYSTOWE: light olive gray (5 Y 6/11: 
semiconrotidatad; Lou ptastieity: siLica cemented; 
very fine to fine-graind sand; dry. 

3 -- .-. - -  -. Recovered 0.V2.3' = 22%. 

-. - -  
16.3-18.3' SAMPLE, 
Recovered 2.0/2.0' = 100%. 

mottled dark yetiwish orange (10 YR 6/61: dry. 
SILTY CUYSTOWE: samt as above: leas sand; 

1 8.3- 20.3 * S AMPLE . 
Recovered 2.0/2.0' = 100%. 
SILTY CLAYSTONE: Light olive gray (5 Y 6/11; 
mottled grayish orange (10 YR 7/4); trace very 
f i n  to fin-grained sand; iron stains--dark 
yellowish orange (10 Y R  6/61: consotidatd; mdun 
plasticity; stiff to hara; dry. 

20.3-22.3' SAMPLE. 
Recovered 1.1/2.0' = 55%. 
SILTY CLAYSTONE: s a m  as above. 

14.72' 

18.3-20.3' SAMPLE 
( v a s  M t Y )  
SEk2389SBR182O 



LITHOLOGIC fiESCRIPTlON 
5AAMflIS COLLECm) 
OH 07tlER 'lES1S 

PERFORMED 
I 1 

22.3-24.3' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
SILTY CLAYSTOWE: yeltovirh gray (5 Y 7/2) to &sky 
yeilar (5 Y 6/41: trace very fine to fine-grained 
s a d ;  dratelv ccnsotidated: hard; medim 
plasticity; carbonaceous mceria l :  black (N 1/01: 
iron stains a d  fractures: dark yellowish orange 
(10 YR 6/61: dry. 

24.3-26.3' SAMPLE. 
Recovered 1.2i2.0' = 60%. 
SILTY CLAYSTONE: same as above. 

26.3-28.3' SAMPLE. 
R u w f f e d  2.0/2.0' = 100%. 
SILTY CLAYSTONE: light otive gray (5 Y 5/21: 
consolidated; Lou carbonaceous streaks; sane iron- 
staining--dark ycllouish orange (10 Y R  6/6): stiff 
to hard: high plasticity: danp. 

28.3-30.3' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
SILTY CLAYSTONE: same as above. 
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W E L L  
COMPLETION 
INFORMATION 

,A& r/r;lm /'Y-~s-s 9 
'ats $lant: Solar Ponds Area W o l l  No. P209689 

Coordln8t.m 37546.03 22409.63 ( W P )  Elovat ion:  Ground S u r f a c e  5962.63' 
5964.43' Tota l  D e p t h :  W e l l  2 7 . 9 3 '  T o p  o f  C8ming 

Form8tton o ?  Comptotlon Weathered Clavstone 
C 8 8 h Q  M 8 t O r l 8 l  Sciledule 40 PVC casing 0iarnot.r 4 1/2" O.D. 

Screon  Matertal. Schedule 40 10-slotted PVC .motor 3 5fa" 0.D- 
D8tO ln8t8llOd i)5/03/1989 A p p r o v o d  B y  1 

inatai iod B Y  K.E. ililler 
Goolog48 t 

C U R P  M . r u g . r  

~~~~~~t~ Set stainless steel centralizer from 26.33' to 27.53' 'aelow ground surface. 

7 Filtor Yatoihb: - 

Filtor Pack 
Lonmth (11.1 11.73 

3 . 0 '  Protective casing s t i c k - u p  

T o o  o f  Caming 1 . 8 0 '  

D I8 m tot:  

_... 
3. 

: 1 7 . 2 '  

7 - 



./// -2 4 -87 
iats Flont: Solar Ponds Area 

COOROlNAlES N37,591.03 €22.390.35 ( RFP? 
TOTAL DEPTH 30.2' 

- 
l- 
LL- SAMPLES COLLECTED w 

4 
u_ v 

7 

DRILLING COMPANY Bodes Brothers 
DATF DRILLED Mar 3, 
PRILLING METHOD tidlow Stem Auae 

' E  2 Ll THOLOGIC DESCRIPTION 

LOGGED BY K.E. 

OR OlllER TESTS 
PERFORMEO 

~ 

1989 
r 

Miller 

ROREHOLE/WL NO. P209689 
GROUND SURFACE ELLVAnON 3962.63' 
WATER LEVEL ENCOUNTERED 8-p 

DRILLER R. Sharp HELPER P Mesa 
DRILLING FLU10 None 
CHECKED BY d/d 

STATIC 1 

/ 
CEARP MANAGER 

-- ROCKY FLATS ALLUVIUM 

0.0-2.2' SAMPLE. 
1 .0/2.2' = 45%. 
SILTY SANO: light brom (5 YR 5/61: 

coarse to f in-grained quartzose sad: 
unconsolidated; well sorted; trace gravel; 
subromded: Loose: nm-plastic; C W  danp. 

)A 0 .4 -1 .0 ' :  CLAYEY GRAVEL: moderate krom (5 YR - 4/41; (30%) gravel: quartzite; subrandcd: coarse 
to fine to 3 cm: stiff; low plasticity; trace 
coarse to fine-grained sand: (gc  with sand): darrp. - 
2.2-4.2' SAMPLE. --ca, 

CLAYEY GRAVEL: same as 0.4 to 1.0': more gravel; 

C.2-6.2' SAMPLE. -e+ 

Recovered 0.6/2.0' = 30%. 

grading to moderate brow (5 YR 3/41: calcareous 
in lower portioqHC1 reactive (gc with sand). 

- /  

I- Recovered 1.4/2.0' = 70%. ,? CLAYEY SANDY GRAVEL: pate greenish yellow (10 Y 
- *8/2) ;  mottles of dark yeLlouish orange (10 YR 

6/6): coarse to f ine-grained gravel; broken; 
quartzite to 5 cm: high H C l  reaction; firm; non- 
plastic; (gc); dam. 

'.. I', - 
,- - 

I 
- I  - 

m4BA 

HNu Background: 0.0 
OVA BackgrouM: 0.0 

A L L  readings on cuttings, 
in breathing zone, On 
core and in augers: 0.0;  
unless otherwise noted 
below. 

TRIP BLANK SAMPLE 
78050389 

0.0-5.6' SAMPLE 
SEP2489BR0006 

0.0-1.0' SAMPLE 
(VOAS only) 
SEP2489BR0002 

z: Reading in Auger: 
OVA: 1.0 

4.2-5.6' SAMPLE 
(VOAs only) 
SEP2489BR0406 

- 4.2': Readings in Auger: 
HNu: 0 .2  
OVA: 8.0 

5 PAGX i OF 



"LL 1\10. ?209689 - PAGE ' OF 
r, I 

LITHOLOGK DESCRtP K I N  
SAMPI F': rn( I frll7J 
OH (IIHER KS15 

FERFORMEO 

6.2-8.2' SAMPCE. 
Recowrea 1.2/2.0' = 60%. 

)?SILTY GRAVELLY SAND: grayish orange (10 YR 7/41; 
' coarse to fine-grained sand: quartz: welt sorted: 

sukorndcd gravel; coarse to fine quartzite: 
subrandcd; no effervescence: (sc-sm); wet at 
8.0'. - ,.-a -* _+c 
8.2-10.2' SAMPLE. 2 / +  , Recovered 0.7/2.0' = 35%. +-=I i, . SILTY CLAYEY SAW): modcrate yetlou brow (1077YR 
5/41; trace gravel; coarse to fin-grained: 
quartzose: sthrovxrcd: coarse to f ine-grained 
quartzose sand; welt sorted: soft: tow plasticity; 
(sc-om): wet. 

- 2  

-u - 
10.2-12.2' SAMPLE. 

, Ruoverea 2.2/2.0' = 110%. 
SANDY CLAY: nuderate yettowish brovn (10 YR 5/61; '. mottled light olive gray (5 Y 6/11; coarse to 
fine-grained quartzose sand; subranded; trace 
gravel; stiff; Lou ptasticity; s m i t  amant 
carbonaceous--{ igni te black ( N  l/O>: calcareous 
nodutes;cHCl reactive; (c lxdanp.  

ARAPAR(X/lARAMIE FORMATlON 

12.2-14.2' SAMPLE. 
Ruwered 2.2/2.0' = 110%. 
SANDY SILTY CLAYSTONE: tight broun (5 YR 6/41 to 
light olive gray (5 Y 6/1); coarse to fine-grained 
quartzose sand; lenses interkddcd: welt sorted; 
highly catcarwus cmmt: HCL reactive; bluish 
white (5 B 9/1); stiff to very stiff; Low to high 
ptestic: wet. 

6.2-12.2' SAMPLE 
SEP24898R0612 

8.2-8.9' SAMPLE 
(VOAS OntY) 
SEP2489BR0810 

12.2- f8.2' SAHPlE 
SEP2489BR1218 

12.2-14.2' SAMPLE 
(MAS oniy) 
SEP24898R1214 



~ 

LITtiOLOGIC OESCRIF 11ON 

16.2- 16.2' SAMPLE. 
Reconred 2.0/2.0' = 100%. 
SAWV SILTY CLAYSTOWE: sam as above; net. 

16.2-18.2' SAMPLE. 
Recovered 2.012.0' = 100%. 
SILTY CLAYSTONE: Light olive gray (5 Y 6/11 to 
d i m  gray (N 5/01: mottles of dark yeliowish 
or- (10 YR 6/61; corrroiidated; very stiff to 
hard; low to high plasticity; carboneceous-- 
Lignite black (N l/O): snvll amru~t calcareous 
robles: HCL reactive; trace coarse to fine- 
grained sand; quartz: danp. 

18.2-20.2' SAMPLE. 
Recovered 2.2/2.0' = 110%. 
SILTY CLAYSTONE: s a  as move. 

20.2-22.2' SAMPLE. 
Recovered 2.2/2.0' = 110%. 
SILTY CLAYSTONE: Light olive gray (5 Y 6/11; to  
medim gray (N 5/01: trace coarse to fine-grained 
qmrtzote sand; motttd: dark yellowish orange 
(10 YR 6/61; very stiff to hard; Low to high 
ptarticity; snutl amDvlt of calcareous material; 
HCt reactive: danp. 

16.2- 18.2' SAMPLE 
(MAS WkY) 
SEP2489BR1618 

18.2-26.2' SAMPLE 
SEP2489BR1826 

18.0-26.0' FIELD BLANK 
(VOAs oniy) 
SEP2489BR1826FB 

20.2- 22.2' SAMPLE 
NOAS mty) 
SEP24898R2OZZ 



"ELL NO. ?109689 LOG 9F EOREHOLE PAGE: 4 OF 5 

I I I i 

SILTY CUYSTOttE: sawn as above. $:Zz$///L l?&y//A 26.2-26.2' SAWN. - -  Recovered 2.0/2.0t = 100%. 
SILTY CUYSTOUE: same as above; more calcareous 
mrteriai; hard; very reactive HCl; danp. 

26.2-28.2' SAMPLE. 
Recovered 2.0/2.O' = 100%. 
SILTY CLAYSTONE: same as above; grading to medim 
dark gray (N 4/01: dry. 

!3 .--. 28.2-30.2' SAMPLE. 
Recovcrea 0.0/2.0' = OX. 
Note: No sanptc duc to  mislatch. 

-- . ?__ 

-7;- /, , 

24.2-26.2' SAMPLE 
(WAS only) 
SEP2489BR2426 

24.67' 



MELL NO. S209689 

TOTAL DEPTM = 30.2' 
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w E L L 
COMPLETION 
INFORM AT10 N 

Coordlnat  
Tota l  D o p t h :  T O P  of  Cas ing  5964.94' 

C a s h g  Y8tor ia i  

S c r o n  Y a t rl+ 

0.10 Instal lod Approvod  B y  

In8t8l lod B y  

Commonts  

Ground SU t 8 C O  

7-77-b 

I Filtor Matorl81:- 

3 . 0 '  P r o t e c t i v e  c a s i n g  stick-up 

T O P  o f  Casing 2 . 1 2 '  

Total  Dopth 



DRILLING COMPANY Bovtes Brothers 
D A E  DRILLED Mav 4. 1989 

- 
c 
L L  

l-d a 
a 

v 

- 

DRILLING MEMOO Hdlow Stem auaer 
L o r n  BY K.E. Miller 

GEOLOUST 

SAMPLES WlLECTFD w 
i 

r C 1  T =  a LITHOLOGIC DESCRIPTION OR OTHER ESTS 
o_ 

CEO -xu IW sE FERFORMED 
c 3 ~  

BORff VXE/W-LL NO. ?709789 
GROUND SURFACE ELEVAnON 5962.82' 
WATER LEVEL ENCOUNTERE" '' 

STATIC 2 
DRILLER R. Sham 
DRILLING FLUID Nme - 
MECKEO BY d / y  

SIR MANAGER 

u 0.L 

i' (09/13/89) 
HELPER P. Mesa - 

CEARP MANAGER 
COMMMTS 

W A  ROCKY FLATS ALLUVIUM 

0.0-2.2' SAMPLE. 

0.0-0.3': CLAYEY SAND: moderate brown (5 Y R  W4); 
coarse to fine-grained quartzose sand; uelt 

. - Recovered l .Ol2.2'  = LSX. 

graded; trace coarse to fine gravel; loose; non- 
plastic; <sc& moist. 
0.3-1.0': CLAYEY GRAVEL: grayish brom (5 Y R  3/2); 
coarse to fine; trace silt; interbedded: loose; 
non to Low plasticity: (gw danp. Q T  

4 x 3 -  a 
2.2-4 .2 '  SAMPLE. 
Recovered 0.2/2.0' = 10%. 

--Or* SILTY GRAVELLY CLAY: dark reddish brom (10 YR 
3/6); grave(; coarse to fine to 4 cm: subrovded: 
trace coarse to fine-grained sand; firm; mediun 
plasticity; (cl-gc); danp. 

L.2-6.2' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
4.2-5.0': SILTY CLAYEY SAND: mcderate yetLou brom 
(10 Y R  5/41: coarse to fine-grained sand; trace 
coarse to fine gravel; quartzite; subrovdcd; high 
effervcscence<y HCL reactivs (3%; loose; Lou 

'--5.0-6.2': GRAVELLY CLAY: grayish orange (10 YR '\ 

7 / 4 1 :  some coarse to fine-grained sand; high 
etfervescence;.HCl reactive; f i r m ;  tow plasticity; 
(&a; dam. n 

- -  
3 C G . 5 L L _ _  

, . plasticity; mmst. . lwcrd rxhx- 

HNu Background: 0.0 
OVA Backgrd: 0.0 

A L L  readings on cuttings, 
in breathing z w ,  on 
core, and in augers: 0.0; 
unless otherwise noted 
below. 

TRIP BLANK SAMPLE 
78050489 

0.0-1 .O' SAMPLE 
( v a s  OCrLy) 
SEP25690002 

0.0-6.2' SAMPLE 
s E P z s a w o a  

3.06' 

4 .2-6.2'  SAMPLE 
( W A S  only) 
SEP25690406 

3 PAGE ! OF 



6.2-8.2' SAMPLE. 
+- Rccornred 2.0/2.0' = 100%. 

SANDY GRAVELLY CLAY: dusky yellou (5 Y 6/41: 

to firm quartzite grmd; srrkandad; high 
wethered caliche: pale greenish yetlou ($0 Y 
8/2); send at bottan; modrrate bron  (5-YR 4 / 4 ) :  
1- to firm; n m  to Lou plasticity; moist. 

8.2-10.2' SAMPLE. 
Recovered 1.4/2.0' = ?'Ox. 
8.2-8.6': CLAYEY SILTY SAW: yellwish gray (5 Y 
7/2); mottled modcrate brow (5  YR 4 / 4 1 ;  trace 

1 +yo-{/ /' /I coarse to fine gravel: coarse to fine-grained 

4 / 4 ) ;  coarse to fine grawt: subrovdcd to 2 an: 
SOI coarse to fine-grained quartzose sand; very 
stiff to hard: lou to m d i r n  plasticity; (cl uith 
s a d ) ;  moist. 4 

-5 
10.2-12.2' SAMPLE. 
Recwercd 2.012.0' = 100%. - -  10.2-12.0': GRAVELLY CLAY: sane as 8.6-9.6': ( c l  

- 4  

w uith sand). 

ARAPAHOE/LARAMlE FORMATION 

12.0-l2.Zt: SILTY CLAYSTONE: yellwish gray (5 Y 
8/1); mottled; modcrate brow (5 YR 4 / 4 ) ;  
consolidated: very stiff to hard: high plasticity; 
smll calcareous nodules; HCl reactive: danp. 

12.2-14.2' SAMPLE, 
Recovered 2.2/2.0' = 110%. 
SILTY CLAYST(1WE: yellowish gray (5 Y 8/1): 
mottled: modante broun (5 YR 4 /41:  interkddcd; 
coarse to fine-gained sand; ueil graded; quartz 
a d  K-feldspar: very stiff to hard; high 
plasticity; highly we8thered caliche; high 
reaction HCL; daap. 

6.2-8.2' SAMPLE 
sEP25890608 

6.2': Reading in Auger: 
HNu: 0.2 

8.2-12.0' SAMPLE 
SEP25890812 

8.2-9.6' SAMPLE 
(VMS only) 
SEP25890810 

';J 8.2' 

12.0-15.2' SAMPLE 
SEPZ5891216 

12.2-16.2' SAMPLE 
(VMS only) 
SEP25891214 



14.2-14.2’ SAHPLE. 
lecoverea 1.W2.0’ = 50%. 
SILTY CLAYSTONE: SBP. as above; highly weathered 
a d  oxidized iron material in shoe. 

16.2- 17.5 I SAMPLE 
Recovered 0.W1.3’ = OX. 
Note: Loot sanpk. 

TOTAL DEPTH = 17.5’ 

8.  

9 

SAMPLES CcII-LECm 
OR OTHER KSTS 

PERFORMED 
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W E L L  
COMPLETION 
I N F O R M A T I O N  

/ - - < Y L' 

s Plant; Solar Ponds Area W e l l  No.  P209889 
Co0rdinat.S 36208.53 2 213(32.1_6 (?$PI Elevation: Ground Sur face 5940.28'  
T o t a l  Depth: W e l l  19*63 '  T O P  O f  C88lng 5942*40' 

Borohole 23*9' 
Format lon o f  Compi.tion Weathered Clavstone 
Casing Material Schedule 40 PVC Casing 01arnot.r 4 1 /2"  O.D. 

Scroon  Mat. rhJ Schedule 40 10-slotted PVC 
Dato  In8t.ll.d 05/11/1989 
In8tall.d By K.E. Miller 

~ u r f a c o  Casing ~ i a m o t o r  8 518'' 0.D. 
Approved B y  &&/// &u3/x - 

s it  e' M a n 8 g 0 r 

CEARP Mwug.r 
Gooioglrt 

comm.nts Set stainless steel centralizer fron 18.18' to 19.43' below ground surface. 

Backf Ill klatorial.  .= : /4"  Volclay bentonite pellets 



LOG OF BOREHOLE _ -  - 

a% h-2949 
v nats Plant; S o h  Ponds Area 

COORDINATES N38.208.53 €21,882.16 (RFP) 
TOTAL DEPTH 75.9' 

Miler 
GEOLOGIST 

BOAEHOLE/WL NO. P209889 
GACUND SURFACE ELEVATlON 5940.28' 
WAER LEML ENCOUNTERED 7.9' 

STAllC 3.10' (09/26/89) 
DRILLER R. Sharp HELPER P. Mesa 
DRILLING FLU10 None 
CIQCKED BY dA& 

STAllC 3.10' (09/26/89) 
DRILLER R. Sharp HELPER P. Mesa 
DRILLING FLU10 None 
CIQCKED BY dA& 

EARP MANAGER 
COMMENTS 

SAMPLES COLLECTED 
OR OTHER TESTS 

PERFORMED 

ROCKY FLATS ALLUVIUM 

0.0-1.9' SAMPLE. . -  
Recovered 1.9/1.9' = 100%. 
GRAVELLY CLAY: brounish gray (5 YR 5/11; sane 
organics; trace coarse- to fine-grained sand; 
quartz: quartzite gravel to 3 cm.; broken; stiff; 
Low plasticity; (clS;.danp; moist. 

1.9-3.9' SAMPLE. 
Recoverea 2.0/2.0' = 100%. 
1.9-2.6': GRAVELLY CLAY: same as 0.0-1.9'. 
2.6-3.9': SAMDY GRAVELLY CLAY: moderate yellowish 
brom (10 YR 5 /C ) :  coarse to fine gravel; 
quartzite; sunrounded; coarse- to f ine-grained 
sand; uell graded; stiff; Low plasticity; (cl with 
sand); damp to moist. 

* -  . - F', 
ARAPAHOE/LARAMIE FORMATION 

3.9-5.9' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
SILTY CLAYSTOME: light olive gray (5 Y 6/11 to 
grayish orange (10 YR 7/4); consolidated: stiff: 
high plasticity: carbonaceous streaks--black (N 
l/O): mottled dark yeltouish orange (10 YR 6/61: 
caliche: highly calcareous reaction; danp to 
moist. 

5.9-7.9' SAMPLE. 
Recovered 2.0/2 .0 '  = 100%. 
SILTY CLAYSTONE: same as above; very fine- to  
fine-grained sand: stained--dark yellowish orange 
(10 YR 6/61 at bottom: uet at bottcm. 

HNu Background: 0.0 
OVA Background: 0.0 
ALL reedings on Cuttings, 
in bre8thing z m ,  on 
core, and in augers: 0.0; 
unless otherwise noted 
below. 

TRIP BLAMK SAMPLE 
TE051189A 

0.0-3.9' SAMPLE 
SEP2689BR0004 

0.0-1.9' SAMPLE 
(VOAs onty) 
SEP2689BR0002 
fEPZ689BR0002D 

'I 3.10' 

3.9-9.9' SAMPLE 
SEP2689BR0410 
SEP2689BR04100 

3.9-5.9' SAMPLE 
(VOAs only) 
SEPZ6898R0406 



LOG OF BOREHOLE 4 PAGE 3 OF 

LITHOLOGIC DESCRIPTION 

SILTY CLAYSTONE: light olive gray (5 Y 6/11: 
mottled dark yellowish orange (10 YR 6/61: some 
carbonaceous pieces; black (N l/O); consolidated; 
high ptasticity; stiff; moist. 

9.9-11.9' SAMPCE. 
Recovered 2.0/2.0' = 100%. 
SILTY CLAYSTONE: same as above; more saturated. 

11.9-13.9' SAMPLE. 
Recovered 1.2/2.0' = 60%. 
SILTY CLAYSTONE: same as 7.9-9.9'. 

CAMPI.FS CnLl ECTCO 
OR OTtKR lESlS 

PERFORMED 
I I 

7.9-9.9' SAMPLE. 
Recovered 2.0/2.0' = 100%. 7.9-9.9' SAMPLE 

(VOAS mly )  
SEP2689BR0810 

9.9-15.9' SAMPLE 
SEP2689BR1016 

FIELD BLANY SAMPLE 
SEP2689BR1016FE 

11.9-13.9' SAMPLE 
( v a s  only) 
SEP2689ER1214 

FIELD BLANK SAMPLE 
SEPZ689BR1214FB 



h 

t- 

LOG OF BOREHOLE 
I 1 

PAGE i 

13.9-15.9' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
SILTY CLAYSTONE: light olive gray (5 Y 6/11 
grading to moderate yeltouish brom (10 YR 5/41: 
stained; consolidated: stiff; mdiun plasticity; 
trace very fine- to fine-grained sand; danp. 

15.9-17.9' SAMPLE. 
Recovered 2.0/2.Uf = 100%. 

-7- SILTY CLAYSTONE: mediun gray ( N  5/0): iron 
streaks--dark yellowish orange (10 YR 6/61: trace 
very fine- to fine-grained sand; consolidated; 
hard; mediun plasticity; dry. 

17.9-19.9' SAMPLE. 
SILTY CLAYSTONE: same as above. - -  
19.9-21.9' SAMPLE. 
Recovered 2.W2.0' = 100%. 
SILTY CLAYSTONE: same as above. 



29 
9 

21.9-23.9' SAMPLE. +ZY/A Recovered 2.0/2.08 = 1 0 0 ~ .  
SILTY CLAYSTONE: light olive gray (5 Y 6/1) to 
mediun gray <N 5 / 0 ) :  consolidated; iron streaks-- 
dark yelIouish orange (10 YR 6/6): stiff to hard; 
medim plasticity: trace very fine- to fine- 

-. 

.- grained sand; dry. 

TOTAL DEPTH = 23.9' 

I 

as 
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W E L L  
C O M P L E T l O N  
INFORMATION 

. !./ - / 0 
QA ByIDate - 
Location nds Area W e l l  No.  

coordtnator  - N 355iN.65 Z 2 i 5 4 7 . 3 i  IL3'P) Elevation: Ground Surfacm 5898-1' 
Total  D e p t h :  w o l i  9.58 '  T o p  o t  Casinq 

Formation o f  Complot lon  Co11uvium 
Casing MA.tOrl8l Schedule 40 PVC Casing o ~ r m o t o r  4 1/2"  0 - D -  
Screen M8tori.l Schedule 40 LO-slotted PVC motor 8 518'' 0-D. Surtace Cas ing  

08te  Installed 04/26 /1989 Approved  BY 

5900 .4U' 

Borokolo  12.0' 

S l t O  M8n8g.r 1nStall.d B Y  K.E. ?,filler / 
G o o t o g i s t  

CEARP Muuq.r 
comment,, Set s t a i n l e s s  steel centralizer fron 8.2' to 9.45 '  below ground surface 

3.6' Protective casing stick-up 

T o o  o f  C a r i n q  2 . 3 0 '  , 
S U r f 8 C *  S.84 
Matorda L: 

Filtor Mat0ri.l: 

Fl lter P a c k  
L o n q t h  (11.) 

th 
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LOG OF BOREHOLE 

SAMPLES COLLECTED 

PERFORMED 

w 
--1 

1lTHOLOGlC DESCRIPTION OR OM€R TESTS 
9 

d w  
X I  - a  

80, 

LQCAtloN 
COORDINATES N38.580.65 €21.547.81 (RFP) 

//Rocky Fldts Plrrnt: Solar Ponds Area 

TOTAL DEPlli 12.0' 

DRll U N G  COMPANY Bodes &others 
DATE DRILLED And 71 
DRIClING MEW 

.-. - -6. 1989 
100 I4diow Stem Auqer 

GEOLOaST 
LOGGED BY K.E.  Miller 

B(3flEH@lE/'h€LL NO. P209989 
(;ROUND SURFACE ELEVATION 5898.1' 
WATER LEVEL ENCOUNTERED Nme 

DRILLER R. Sham HELPER P. Mesa 
DRILLING KlJlD None 
CHECKED BY 4 &&&&ZL 

U SllE MANAGER 

STATlC None (08/31/89) 

CEARP MANAGER 
COMMENTS 

TOPSOIL 

0.0-2.0' SAMPLE. 
Recovered 2.012.a' = too%. 
0.0-0.6': SILTY CLAY: dusky yellow (5 Y 6/41: 
abudant organics; trace coarse to f ine-grained 
sad; unconsolidated; firm; non-plastic; ( 0 1 ) ;  
dry. 

COl L W  1 Un 

0.6-2.0': SILTY CLAY: light olive brom (5 Y 5/15); 
sonr gravel; quartzite; subangular; broken; trace 
caarse to fine-grained sad; mottles dark 
yellowish orange (10 YR 6 / 6 ) ;  firm to stiff; low 
plasticity; (cl u/gravel); danrp. 

2.0-1.0' SAMPLE. w 
Recovered 2.0/2.0' = 100%. 
SILTY CLAY: dusky yellow (S Y 6/41 to light olive 
brow (5 Y 5/61: trace coarse to fine quartzite 
gravel to 1 cm: subrounded; trace coarse to fine- 
grained sand: calcareous nodutes--HCl reactive; 
firm; low plasticity; (ct u/gravel); ,danp. 

4.0-6 .0 '  SAMPLE. v 
Recovered 2.1/2.0' = 105%. 
SILTY CLAY:  same as 2.0-4.0' ;  m r e  coarse to fine 
gravel; quartzite and K-feldspar; broken; slight 
HCl reaction; damp. 

HNU Background: 0.0 
OVA Background: 0.0 

ALL readings on cuttinss. 
in breathing zone, on 
core, and in augers: 0.0; 
unless otherwise noted 
klw. 



6.0-8.0' SAMPLE. 
Recovered 2.0/2.08 = 100x. 
6.0-7.7': SILTY CLAY: s- as above. 

ARAPAWOE/LARAUIE FORMATION 

7.7-8.0': SILTY CLAYSTOWE: dusky yellow (5 Y 6/4) 
to pale olive (10 Y 6/21: consolidated; very 
Stiff; Lou plasticity; streaks of dark yellowish 
ornge (10 YR 6/6); slightly calcareous; HCL 
reactive; danp. 

8.0-10.08 SAMPLE. 
Recovered 2.1/2.08 = 105%. 
SILTY CLAYSTONE: same as 7.7-8.0';  trace coarse to 
fine-grained sand; dry. 

10.0-12.0' SAMPLE. 
Recwered 2.2/2.01 = 110%. 
SILTY CLAYSTWE: same as above. 

TOTAL DEPTH 12.0' 

SAMM f? rnLLCCTt3 
OR UlHER TtSTS 

PERFORMED 

. 
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Locatlon Jock4 Flats Plant: Solar Ponds Area wel l  No. P210089 
~ 0 o r d l n a t . s  B 33579.31 E 21538.57 (RFP) Elevat ion:  Ground Surtace 5698.4' 
T o t a l  Dopth:  W e l l  22.93' 

Formatlon or  Compl.tlon Weathered Claystone 
Casing ~ a t o r i a ~  Schedule 40 PVC Cas ing  01arnot.r 4 1 / 2 "  0.D. 
Scroon M a t o r i d  Schedule 40 10-slotted PVC 8 518" 0.D. 

oat0  Installo@ 04/25/1989 Approvod  B y  /&!,A 

1nStall.d BY K * E *  Miller 

T O P  or  Casing 5900.40' 
~ o r o h o t o  2 8 . 0 '  

Surtaco Cas ing  01amot.r 

Goolog is t  
CEARP 

Comments Set stainless Steel centralizer from 21.53' to 22.78' below ground surface 

th 

B a c k f i l l  Mator ia l :  114" Volclav b e p  tonite pellets 



LOG OF BOREt-iOLE 

38.4' 
-24-fY RoRnloCE/WLL NO. P210089 ~ %%?TEd2"w& GROUND SURFACE ELEVAl\ON 58: 

C00ROINAES N38.579.31 €21.533.57 {RTP) WATER LLVEL ENCOUNTERED None 
TOTAL DEPTH 28.0' STATIC 16.38' (09/05/09) - 

DRILLING COMPANY Oovies Brothers ORILUNG FLUID None 
DATE DRILIED April 25. 1989 CHECKED BY 
DRILLING METtIOO Hdlow Stem AUQW 
LOGGED BY B.J. Fribvl: K.E. Miller 

DRILLER R. Sharp HWER P. Mesa 

GEOLOUST EARP MANAGER 
COMMENTS Surface casinq set April 25, 1989 at 23.0' and cemented April 25, 1989 bv K.E. Miller. 

LITHOLOGIC DESCRIPTION 
SAMPI ES rOll.ECm 

OR O I H f R  lESTS 
PERFORMED 

TOPSOIL 

t 'v' 0.0-2.0' SAMPLE. 
Recovered 1.5/2.0' = 75%. J 

0.0-0.4': SILTY CLAY: dark vellowish brow (10 YR 
4/21. 

CoLLUVIUn 

0.4-1.5': SILTY CLAY: moderate yellowish brown (10 
YR 5/41 to Mdtrate yellow (5 Y 7 / 6 ) ;  trace 
gravel; firm; Low plasticity; (cl); danp. 

' /  'i 2.0-4.0' SAMPLE. 
Recovered 1.8/2.0' = 90%. 
SILTY CLAY: moderate yellowish brown (10 YR 5/41 
to dark yellowish orange (10 YR 4/61; trace 
grave\; coarse to fine-grained sand; iron 
staining; stiff; tow plasticity; (cl); daq. 

6.0-6.0' SAMPCE. , ',/ 
Recovered 2.0/2.0' = 100%. 
SILTY CLAY: same as above; some grave( (20%); 4 to 
5 cm--rowrded to subrounded; stiff; Lou 
plasticity; (cl); daw. 

HNu Background: 0.0 
WA Background: 0.0 

A l l  reedings on cuttings, 
on core, io breathing 
zone and in augers: 0.0. 



E L L  NO. P210089 LOG or ROREt l01.E 4 PAGE 7 OF 

6.0-0.0' SAMPLE. 
Recovered 1.5/2.0' = 75%. 
6.0-7.2': SILTY CLAY: modcrate yetlowish brown (5 
Y 5/6); dusky yellow (S Y 6 / 4 )  to dark yellwish 
orange (10 Y R  6/61:  trace gravel; rOundcd to 
sthnguler ( 2  cm); stiff; low plasticity; (cl); 
-9 

ARAPAWOE/LARAMIE FORMATION 

light olive brown (5 Y 
5/61: stiff; Lou plasticity; (cl); d m .  

8.0-10.0' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
SILTY CLAYSTONE: Light olive brown (5 Y 5 / 6 )  to 
dark yellowish orange (10 YR 6 / 6 ) ;  catcarears 
nodules; slight HCL reaction; stiff; low 
plasticity: dam. 

10.0-12.0' SAMPLE. 
Recovered 2.012.0' = tom. 
SlLTY CLAYSTONE: light olive gray (5 Y 5 / 2 )  to 
dark yellowish orange (10 YR 6 / 6 ) ;  stiff to very 
stiff; low plasticity; danp. 

12.0-14.0' SAMPLE. 
Recovered 2.0/2.0'  = 100%. 
SILTY CLAYSTONE: olive gray (5 Y 4/11 to olive 
black (5 Y 2/1); fractured; calcareous nodules; 
iron staining; Stiff to very Stiff; Lou 
plasticity; damp. 



- t 

"d 
a 

14.0-16.0' SAMPLE. 
Recovered 2.2/2.0f = 110%. 

1 

LlJ Y A M N  FT; roll F O  
E E  P- A LITHOLOGIC OESCRlPTlON OR UlHER IESlS 

'2 

PERFORMED u a  ZE 
80, mt 

SILTY CLAYSTONE: dark yeklowish brcun (10 YR 4/2) 
to light brownish gray (5 YR 6/11; fractured; iron 
staining; stiff; tow to no plasticity; danp. 

16.0-18.0' SAMPLE. 
Recovered 2.2/2.0f = 110%. 
SILTY CLAYSTONE: moderate olive brow (5 Y 6 / 4 )  to 
olive gray (5 Y 4/11; fractured; iron staining; 
stiff: tou plasticity; damp. 

18.0-20.0' SAMPLE. 
Recovered 1.4/2.0f = 70%. 
18.0-19.0': SILTY CLAYSTONE: s a m  as above. 
19.0-19.6': CLAYEY SILTSTONE: moderate brown (5 YR 
314)  to dart yeklouish brow (IO Y R  6/6); hard; 
friable: no plasticity; slightly danp. 

20.0-22.0' SAMPLE. 
Recovered O.0/2.Of = OX. 

16.38' 



LITHOLOGIC OESCRIP IlON 

I I I I 

23 

24 

note: 22.0-22.5': D r i l l e d  with center bit. No 
supte  recovery. 

22.5-24.0' SAMPLE. 
Recovered 1.5/1.5' = 100%. 
SILTY CLAYSTWE: dark yellowish brown (10 YR 4/21; 
iron staining; hard: lou plasticity: dry. 

24 .O-26.0' SAMPLE. 
Recovered 2.2/2.0' = 110%. 
SILTY CLAYSTONE: dark yellowish brown (10 YR 4/21 
to Light brown (5 YR 5/6) to olive black (5 Y 
2/11; calcareous material: slight HCL reaction; 
trwe coarse to fine-grained sand: very stiff; Lou 
plasticity; slightly damp. 

26.0-28.0' SAMPLE. 
Recovered 2.2/2.08 = 110%. 
SILTY CLAYSTOWE: same as above: olive black (5 Y 
2/11: trace coarse to fine-grained sand: hard; Low 
plasticity; strong HCl reaction; dry. 

TOTAL DEPTH = 28.0' 
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W E L L  
C O M P L E T I O N  
INFORMATION 

QA BylD8te d f i & w  ? / 5 --L c/- 7 
Locatlon Zickv Flats Plant . . Solar Ppnds Area W o I I  No.  P 3 W 9  
Coordinates K 7 7 7 5 7 . 6 6  E 7 1 7 0 7 . 7 3  ( KPP ) Elovation: Ground Surface 5960.32 '  
Total Depth: w o i i  3 7 - 1 3 '  T O P  ot cas ing  5982.48' 

Formatlon ot Comptotion Weathered Sandstone 

Scroon ~ a t o r t a ~  Schedule 40 10-slotted PVC Surfaco Ca8in .motor 8 5/8" 0.D. 
oat. tn8tallod 05 /23 /1989  A p p r o r o d  By  
Inst.#l.d BY K.E. iiiller 

~ o r o h o ~ e  38 - 6 ' 
Casing ~ a t o r ~ a i  Schedule 40 PVC Casing 0 1 8 m O t O r  4 1/2" 0.9. 

Goologist 
C U R P  M w u g . r  

~~~~~~t~ Set Stainless steel centralizer fron 35.49 '  to 35.7' below Rround surface. 

3.0' Protective casing stick up 

Suttaco Car ing  

8 or oholo 
Diamotor:  

7 1,"" 

I I 

I I 
rof of  ;"'i" ;opt]: 2 0 . 4 '  

W o l l  Total  



LOG OF 8CREliOLE 

l- 

LOCATION 
COOROINAEES N37.767.66 €21.307.33 (RFPI 
TOTAL DEPTH 38.6' 

Ju . c  '.,alar p& Area 

5 0  
* a  = =  
a QrJ 
w =o 
0 c3_1 

DRtlSlNG COMPANY -prq 
DATE DRtLLED 
DRILLING MEMOO H- 

I 

SAMPl E'; C?! I F.CTED 

FERFURMED 
a LI TI4 OLOClC GESCRIPTION OR OIIIER TESTS 2 
=e  si? 

BOREHOL€/WEIL NO. P2 10 189 
GROUND SURFACE ELEVATION 5980.87' 
WAKR LEVEL ENCOUNTERED I A 6' 

STATlC 9.91' (09/28/89) 
PRILLER R. Sham HELPER R. err 
DRILLING FLUm 
CHECKED BY + / k . w W  

' SITE MANAGER 

E A R ?  MANAGER 
COM M EN TS 

0 -0 -2  -3' SAMPLE. 
Recovered 0.3/2.3' = 39%. 
SANDY CLAYEY SILT: moderate yettowish broun (10 YR 
f/C); coarse to fine-grained sand; unsorted; 
subangular; 10% gravel--fine-grained pebble; 
akrdant vegetation--roots; semicwolidated; 
stiff; (mt); dry to slightly moist. 

ROCKY FLATS ALLUVIUM 
-- - tE-:v/, f 2.3-4.6' SAMPLE. 

, Recovered 2.3/2.3' = 100%. 
",,' , 2.3-4.0': SILTY CLAY: moderate yellowish brown (10 

,/ - YR 5/41; 10% gravel up to 3 cm; angular; roderate ' plasticity; consolidated; soft; moist to dry. 

,b 4.0-4.6': SILTY CLAY: dark yellowish brown (10 YR 
4/21: 15% gravel up to 4 cm; angular; granite; 
moderately plastic; consolidated; (cl); moist to 
uet. 

4.6-6.6' SAMPCE. 
Recovered 2.O/2.Or = 100%. 

. 4.6-6.0': SILTY CLAY: roderate reddish brown (10 R 
4/6); iron-stained; 75% gravel up to 3 cm; 
angular; quartzite and granite; 10% sand in part; 
coarse-grained; unsorted; consolidated; moderately 
stiff; (cl); moist to dry. 
6.0-6.61: CLAYEY GRAVEL: roderate yellowish brown ,u (10 YR 5/61; gravel up to 3 cm; angular; mostly 

'3 quartzite: (15%) very f ine-grained sand: cat iche 

,,/- 

in part; (gc); moist to dry. 

wma 

ALL readings on cuttings, 
in breathiw zone, on 
core, and in augers: 0.0;  
unless otherwise noted 
below. 

TRIP 9LANK SAMPLE 
T8051989A 

0.0-2.3' SAMPLE 
(VOAs only) 
SEP30898R0002 

0.0-3.0' SAMPLE 
SEP30890003 

3.0-9.0' SAMPLE 
SEP30898R0309 

4.6-6.6' SAMPLE 
(VOAs only) 
SEP30899R0406 



6.6-8.6' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
6.6-7.0': CLAYEY GRAVEL: moderate brown (5 YR 
4/11. 
7.0-8.6': SANDY CLAYEY GRAVEL: pale yellowish 
brom (10 YR 6/2) to very pate orange (10 Y R  8/21: 
mottted; sw moderate olive brown (5 Y 4 / 4 ) ;  
gravel up to 4 crn; angular; mostly quartzite: 
coarse to fine-grained sand; unsorted; angular; 
caliche in part; semiconsotidated; (gc); dry to 
moist. 

8.6-10.6' SAMPLE. 
\ Recovered 0.8/2.0' = LO%. 
.ySANOY CLAYEY GRAVEL: s a m  as above: graveLup to 6 - cm; semiconsol idated to unconsot idated; (&I ;  dry. 

1 -. - " 
10.6-12.6' SAMPLE. 
Recovered 2.0/2.0' = 100%. 

,SILTY SAND: dusky yellow (5 Y 6 / 4 ) ;  coarse to 
y fine-grain4 sand: unsorted; subangutar; mostly 
5quartz; 10% fine gravel; 19% clay in part; no t o  

I ow plast ici ty; semiconsol idated to 
unconsolidated; Loose to firm; mist to slightly 
uet. fT2Tv/,.f 12.6- 14.6' SAMPLE. 

d a b  ',Recovered 1.0/2.0' = SOX. 
;GRAVELLY SAND: dusky yellow (5 Y 6 / 4 ) ;  coarse to 
If ine-grained sand: unsorted; 15% si lt; 

1 unconsolidated: ( s Y ) ;  mostty dry. 

6.6': Reading in Auger: 
OVA: 110 

8.6-9.4' SAMPLE 
(VMs only) 
SEP3089BR0810 

9.0-14.6' SAMPCE 
SEP3089BR0915 

12.6-13.6' SAMPLE 

SEP3089BR1214 
(VOAs onty) 

9.91' 
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ARAPAHOE/LARAMIE FORMATION 

SWI rs rnr I rrrrn LLl 
- -J 

<-r 

E 2  U LITHOLOGIC DESCRiPTlON oli OIHLR IF515 u a  =:"d 
3.0, SiZ 

- 

PERFORMED 

e I%MaCL 
14.6- 16.6' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
CLAYEY SANDY SILTSTONE: dusky yellow (5 Y 6/61; 
yellowish gray (5 Y 7/2);  mottled; akndant iron- 
stain; weathered; interkddcd; very sandy and 
clayey in part; very fine-graimd sand; well 
sorted; mostly quartz; consolidated yet friable; 
uet. 

16.6-18.6' SAMPLE. 
Recovered 2.2j2.0' = 110%. 
SANDY SILTY CLAYSTONE: dark yellowish orange (10 
YR 6 /6 ) ;  scine yeilouish gray (5 Y 7/21: mottled; 
akndant iron-stain and organic stain--black (N 
1/01: very fine-grained sand; well sorted; 
quartzose; more sandy fram 17.8-18.6' ;  moderate 
plasticity; consolidated; moderately hard; mist. 

18.6-20.6' SAMPLE. 
Recovered 2.2/2.0' = 110%. 
SANDY SILTY CLAYSTONE: s a m  as above; more 
interbedded; very weathered and iron-staid; 
trace lignite pieces; moist. 

20.6-22.6' SAMPLE. 
Recovered 2.2/2.0' = 110%. 
20.6-21.4': SILTY SANDSTONE: dark yellowish orange 
(10 YR 6/61 and yellowish gray (5 Y 7/21: mottled; 
iron-stained; weathered; very fine-grained sand; 
uell sorted: consolidated yet friable; wet. 
21.4-22.1': CLAYSTONE: pale yellowish brom (10 YR 
4/21: moderate plasticity; moderately hard; wet. 
22.1-22.6': SILTY SANDSTONE: same as 20.6-21.4' ;  
interbedded througnout. 

14.6-20.6' SAMPLE 
SEP3089BR1521 

c7 14.6' 

16.6-18.6' SAMPLE 
(VOAs only) 
SEP30898Rl618 

20.6-22.6' SAMPLE 
(WUS only) 
SEP3089BR2022 

20.6-26.6' SAMPLE 
SEP30898RZ127 

a 

m 
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24.6-26.6' SAMPLE. 
Recovered 2.3/2.0' = 115%. 

SAMPLES CfXLECm) 

PERFORUED 
L I T H M O C ~ C  oEsmnw OR o m  KSTS 

5 

m!? 

a z 2  

24.6-25.9': SILTY CLAYSTONE: dark yellowish orange 
(10 YR 6/61 to yellowish gray (5 Y 7/2>; mottled; 
aknQnt iron-stains; vertical iron-stained 
fracture between 24.6-25.0' ;  modcrate brown (5 Y 
4 / 4 1 :  moderately hard: moist. 
25.9-26.6': SILTY SANDSTONE: yetlouish gray (5 Y - -  3/2); very fine-grained sand (4 .0-3 .5  phi); weil 

-. 4 sorted; quartzose; sone interbedded clay; sane 
iron-stains--dark yellowish orange (10 Y R  6/6); 
tight; moderately hard yet friable; moist. 

26.6-27.6' SAMPLE. 
Recovered 1.7/1.0' = 170%. 
Note: Atnndant slough in the core barrel. 
CLAYEY SANDSTONE: light gray (N 7/01 to dark 
yellowish orange (10 YR 6/6); mottled; 
interkdded; very fim-grained sand (4.0-3.5 phi); 
well sorted; mostly quartz; very tight; s m  parts 
very clayey; roderate plasticity; consolidated: 
moderately soft; wet. 

27.6-28.6' SAMPLE. 
Recovered 0.9/1.0' = 90%. 
SILTY SANDSTONE: same as above; Less clay; more 
sand and silt; Lou to no plasticity; friable. 

28.6-29.6' SAMPLE. 
Recovered l.l/l.O~ = 110%. 
SANDY CLAYSTONE AND SILTY SANDSTONE: dusky yellow 
(5 Y 6/4) t o  yellouish gray (5 Y 712); more clayey 
toward top; very fine-grained sand (6 .0-3 .5  phi); 
mostly quartz; tight; interbdded with silt; 
consoiidated; moderately soft; wet to m i s t .  

4.6-24.6' S M P l E  
VOAS only) 
EP3089BR2426 



ltl I I 
LI THOCOGlC DESCRlPllON 

29.6-30.6' SAMPLE. 
Recovered 1.1/1.0' = 110X. 
SANDY CLAYSTONE: dusky yellow (5 Y 6/61 to light 
gray (N 7/01: very sandy in places: very fine- 
grained; moderate to Low plasticity; consolidated; 
moderately soft; wet. 

30.6-31.6' SAMPLE. 
Recovered l .3/ l .0t  = 130X. 
SANDY CLAYSTONE: same as above; mokratt 
plasticity; very sandy toward bottom. 

31.6-32.6' SAMPLE. 
Recovered 0.8/1.0i = 8OX. 
SILTY SANDSTONE: Light gray (N 7/01 to dusky 
yellowish orange (10 YR 6/6); mediun-grained sand 
(2.0-1.5 phi); ueiL sorted; quartzose; subrowcd: 
consotidated; soft; friable; wet. 

32.6-33.6' SAMPLE. 
Recovered l.O/l.O' = 100%. 
SILTY SANDSTONE: same as above. 

33.6-34.6/ SAMPLE. 
Recovered 1.1/1.0' = 110%. 
SANDSTONE: dark yetlowish orange (10 YR 6/6); 
mdiun-grained sand (2.5-2.0 phi); well sorted; 
15X silt in part; some very silty; consolidated 
yet friable; wet. 

34.6-35.6' SAMPLE. 
Recovered 0.2/1.0' = ZOX. 
SANDSTONE: dark yellowish orange (10 YR 6/61; same 
as above. 

35.6-36.6' SAMPLE. 
Recovered 1.7/1.0' = 170%. 
34.6-35.4': SANDSTONE: same as above. 
35.4-36.6': SILTY CLAYSTONE: light olive gray (5 Y 
6/11; to dark yellowish orange (10 YR 6/61; mediun 
to high plasticity; stiff to hard; Yet to moist. 

Note: Excess core recovery due to retrieval of 
lost core f r o m  previous run. 

36.6-37.6' SAMPLE. 
Recovered 1.8/1.0' = 180X. 
CLAYSTONE: dusky yellow (5 Y 6/4); abundant iron 
stains--Light brown (5 YR 5/61: weathered: 
moderate to high plasticity; consolidated; 
moderately hard; moist. 
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37.6-38.6' SAMPLE. 
Recovered 2.0/1.0' = 200%. 
CUYSTONE: same as above. 

TOTAL DEPTH = 38.6' a 
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11 S ~ d y  Clayey Silt - mod yellowish broun 110 M1 5/41 C g 
to F g smd, unsorted, sh-ongulor fine grovel, 
ebble Abuldt vegetation roots Semi-consol , stiff, 
iry to S I  ightly moist lOf gravel 

ci Si I ty  Clay - md ye1 h i s h  brom 110 YR 5/41 Grovel up 
to 3 CR ongulw, mod plasticity, consol ~ soft tloist 
to by 10% govei 

ci Silty Cloy - dark yellowish brow 110 IR 4/21 Grovei up to 
4 cm , anylor, gronite, md plostic, corn01 hist to 
uet 
S i  lty Cloy - fled reddish brown I10 R 4/61, iron stoiwd 
Frovel up to 3 cm, o ulw, quartzite an0 mite C g 

dry 15& grovel, loI( sond 

\ 

Ci 
sand in ort Unsort 1 coffiol , mod stif Y lloist to 

GC Clayey Grovel - mod yellowish brwn 110 YR 5/41 Grovel 
up to 3 cm anylor, mostly quartzite V f g smd, 
colick in prt lloist to ky 1SX sod 
Cloyey Gravel - m o d  brain (5 TR 4141 

\ 

GC 
I ,  

Son4 Cloyey Grovel - ole el lowish brom i10 IR 6/21 to 
very pale oro e (10 Y 812 I mottled Sorne nod olive 
brow 15 Y 4i!? Grovel up to 4 cm I ongulor, mostly 
quartzite C Q to f q sard, unsorted, anqulor Caliche 

E l  GC 

GC Son4 Cloyey Grovel - m e  os above Grovei up to 6 CR ~ 0 
smi-cuffiol , to lnconsol Dry 
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;ILIY SAMISTONE Oork el louish ormge 110 1R 6/61 and ye1 louish gray 
15 1 h, mttled Iron stoined, ileathered V f g smd, 
Hell sorted, consol yet friable, Net 

Pole ye1 louish broun I10 YA 4/21 nod plostici ty, mcd 
hard Het 

lAYSlONE 

31TI %NSToNE Sme as 20 6' to 21 9' - interhdded throughut 

CLAYSTONE 11 ht brom 15 YR 5/61 to I I ht 0 1  ive gra I5 Y 6/11, 
mo 9 tled. Kotkred Interb d B  ded v f o dstone 
14 0 oh'i to 3 5 ohil. Hell sorted. oudzose. tioht 
Clo ,'mod plosi'ici~y, troce orgo'nid s t o i n i i  block 
IN 1/01 Consol , nod hord, uet 0 

SILTY aAYSTONE Oork el louish orange 110 YR 6/61 to ye1 IMiiSn yoy 
15 Y hl rattled Abundt irm stains verticol 
iron s to l i d  frocture betteen 24 6' to 6 O', mod broun 
15 Y 4121 Hod hard, Mist 

SILT1 SANlSTONE Yellouish roy 15 13/21 V f g smd 14 0 phi to 3 5 til, 
Hell sortti, rtzose SOE interixded c ~ o  %ne 
iron stoins, -14 yellouish oratye 110 YR 6/61> tight, 

\ 
CLAM SANETONE 11 ht ray IN 7/01 to drk  ye1 hish ormge 110 I R  6/61, 

Hell sorted, nosily quortz, ver tight Some parts very 
clayey llod plasticity, cmsor , mod soft, Net 
Note Fibmdt SIN$ in the core borrel 

SILT1 SANDSTONE Sane os obave - less cloy, more smd md si It  OH to 
no plosticity, friable 

mod hard yet friable, mist - 

BO ? e !  t l  Interbedded v f g sod 14 0 phi to 3 5 phil, 

\ 

SPND1 BAYSTONE Smdv Clavstone ad Si Itv Smdstone - duskv vel low 15 Y 
6 / h 1  {ellouish ro (5 Y 7/21 More clbyky tomd tfp 
V f g sod 14 0 $1 i o  3 5 phil, mostly quartz, tight 
Interbedded with silt Consol , mod soft, uet to mist 

SMDI BAYSTONE Dusky yellou 15 16/41 to light gray IN 1/01 Very smdy 
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in p i " ~ ,  v f g ilod to l o ~  plosiicity Corn01 , 
md soft, gt 

SANDY UAYSTONE Some os obove - md plosticity, very smdy toucrd botton 

!I 
s i! -rwrtiet/ Consol , soft, f'riobIe, Net 

SILTY SANOSTONE light groy IN 7/01 to dusky ye1 lowish ora e 110 YR 6/61 
il sod 12 0 phi to 1 5 phi) Hell sort , qurrtzose, 

.*. / / / 



W E L L  
C O M P L E T I O N  

INFO R M A  TI0 N 

QA ByIDate ~ & o & , & W v ~ .  ] 5- -/% - 793 
~ o c a t b o n  Rdcky Flats Plant; Solar Ponds Area we11 N O .  P210289 
C o o r d i n a t o ~  N 37577.96 E 22119.26 (U 'P)  Elevation: Ground Sur iace  5967 ~ 0 3 '  

T o t a l  D o p t h :  W e l l  22-27' T o p  of C a r i n g  5 9 6 9 . 1 9 '  

Borohole 26.0' 
Formatton o i  Compl.tion Weathered Clavstone 
C a s h 9  Matorial  Schedule 40 PVC Casing 0iarnot.r 4 1/2" O.D. 
S c r o o n  ~ a t o r l . 1  Schedule 40 10-slotted PVC 
D a t o  In8taJl.d 0 5 /  15/ 1989 Approvod  By 
~ n s t a l t o d  B~ K.E. lliller Sit. Lana9.r 

Surfaco Cas ing  Dlamotor  8 518'' 0.D. 

GOOlOgi8t 
CEARP M w u g . r  

comments Set stainless steel centralizer from 20.75' to 22.0' below ground surface. 

3.0' Protective casing stick-up - 
T O P  of cas ing  2 . 1 6 '  n+- 



\ 

LOG OF BOREHOLE 0 
&.h, /// - 2q-.H 

Y flats Plant: Sdor Ponds Area 
COORDINAIES N37.577.96 F37J19 76 (RFP) 

~~ 

TOTAL DEPM 26.0' 

DRILLING COMPANY BoJes Brothers 
DATE DRILLED Mav 15, 1989 
DRILLING MEMOO Hdlow Stem Auqer 
L o r n  BY K.E. Miller 

GEOLOGIST 

QOREHOLE/WLL NO. P210289 
GROUND SURFACE ELEVAT\ON 5967.03' 
WATER LEVEL ENCOUNTERED None 

DRILLER 
ORlLLlNG 

CEARP MANAGER 
COMMENTS 

ROCKY FLATS ALLUVIUM 

VEL: grayish orange (10 YR 7/41 to 
YR 212); coarse to fim-grained 
fine gravet; quartzite to 2 cm; 
firm; Lou plasticity to non 

2.0-4 .0 '  SAMPLE. 
Recovered 2.0/2.0' = 100%. 
SANDY GRAVELLY CLAY: moderate reddish brow (10 R 
4/6): coarse gravet; quartzite to 4 cm; smelt 
a m t  of broken calcareous material; HCL 
reactive; coarse to f ine-grained sand; quartz; 
firm; mediun ptasticity; (sc); damp. 

4.0-6.0' SAMPLE. 
Recovered 1.212.0' = 60%. 
SANDY CLAYEY GRAVEL: grayish orange (10 YR 7 /41:  
coarse to fine gravet to 4 cm; broken; coarse to 
fine-grained sand; Loose to firm; non to low 
ptasticity; (gc); damp. 

HNu Backgroud: 0.0 
OVA: BackgroMd: 0.0 

A l l  readings on cuttiws, 
in breathing zom, on 
core and in augers: 0.0; 
unless otheruise noted 
belou. 

TRIP BLANK SAMPLE 
T8051589 

0.0-3.0' SAMPLE 
SEP31898R0003 

0.0-1.7' SAMPLE 
(VOAs onty) 
SEP31898R0002 

0.0': Reading in Auger: 
OVA: 20.0 
3.0-5.2' SAMPLE 
SEP3188R0306 

4 . 0 - 5 . 2 '  SAMPLE 

SEP3189810406 
(VOAs onty) 

PACE t OF 4 



LOG OF 60REFiOLE PAGE 2 OF 4 

6.0-8.0' SAMPLE. 
Recwered 1.1/2.0' = 55%. 
6.0-6.6': SANDY CLAYEY GRAVEL: s a m  as above. 

ARAPAHOE/LARAMlE FORMATION 
7mQt Ise&TQ.,tL 

6.6-7.1': SILTY CLAYSTONE: yellowish gray (5 Y 
8/11: consolidated: stiff: hishlv calcareous: 
caliche; HCL reactive; ir&-stain&-&ky yeltou 
(5 Y 6/61; damp. 

8.0-10.0' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
SILTY CLAYSTONE: same as above. 

10.0-12.0' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
SILTY CLAYSTONE: light olive gray (5 Y 6/11: 
mottled dark yellouish orange (10 YR 6/61; 
consolidated; high plasticity; stiff; caliche: 
high HCL reaction; s m  fracturing: danp. 

12.0-14.0' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
SILTY CLAYSTONE: same as above. 

6.6-13.0' SAMPLE 
SEP3189BR0713 

8.0-10.0' SAMPLE 
(VOAS only) 
SEP3189BR0810 

10.0': Reading in Auger: 
OVA: 1.0 
- 

12.0-14.0' SAMPLE 
SEP3189BR1216 

13.0-19.0' SAMPLE 
SEP3189BR1319 



t 
v 

Q w 
0 

14.0-16.0' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
SILTY CLAYSTONE: grayish orange (10 YR I/&) to 
light olive gray (5 Y 6/1); stains--dark yellowish 
orange (10 YR 6/61: consolidated; stiff to hard: 
d i m  plasticity; caliche nodules; high HCL 
reaction, danp. 

SAMNES rnt 1 C C E D  
OH OTHER TESTS 

PERFORMED 
LITHOLOGIC DESCKlPllON k! & E  a. 

0 

4 0  zk! = o  u-l  mi= 

16.0-18.0' SAMPLE. 
Recovered 2.O/2.Ot = 100%. 
SILTY CLAYSTONE: same as above; smell carboMccous 
pieccs--btack (N 1/01; danp. 

18.0-20.0' SAMPLE. 
Recovered 2.0/2.0f = 100%. 
SILTY CLAYSTONE: s a m  as 14.0-16.0'; m r e  lignite; 
black ( N  l/O); grading to olive gray (5 Y 6/11. 

20.0-22.0' SAMPLE. 
Recovered 2.O/2.Of = 100%. 
SILTY CLAYSTONE: olive gray (5 Y 4/1) to light 
olive gray (5 Y 5/2); consolidated; stiff to hard; 
mediun plasticity; dry. 

14.61' 

16.0-18.0' SAMPLE 
(VOAS only) 
SEP3189BRl618 

18.0': Reading in Auger: 
OVA: 1.0 
- 

0 

0 



"ELL NO. p710789 LOG OF EOREtlGL-E PAGE d OF 4 

A I 1 1 1 

LI THOtOGl C DCSCRIP ION 

22.0-24.0' SAMPLE. 
Recovered 1.2/2.0' = 60%. 
SILTY CLAYSTOWE: saw as above; large caliche 
rodule 2 at.; high HCL reaction, dry. 

24.0-26.0' SAMPLE. 
Recovered 1.3/2.0' = 65%. 
SILTY CLAYSTONE: light olive gray (5 Y 6/1); iron 
stains-dark yetiwish orange (10 YR 6 / 6 ) ;  
conotidated; stiff to hard: Lou to mediun 
plasticity; calcareous nodules; HCL reactive; dry. 

TOTAL DEPTH = 26.0' 



Sol$ Cla ey Grovel - grayish omnge 110 YR 7/41 to dusky 
bw 15 ki 2/21 C g to f g smd Gmse to fine m- 

to no-plasticity, lgc with sonil, d o p  
vel, cptzite to 2 cm Sone orgcnics, fir! Icu plos 9 icity 
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UTI LAISTlM Olive goy 15 Y 4/11 to 1 1  ht olive gray 15 Y 5/21 
Cmsol , stiff to hord, m d plasticity, dry 

SILT1 BAISTM Sme os above Irge col iche nodule 12 CP 1, high El 
rmtiot dry 

SILTY LAISTN light 01 tve my 15 I 611) Iron S~OIRS, dork yellluish 
m 110 ri9 616) Consol , stiff to hard. ION to d. 



WELL 
C 0 MPtETf 0 N 

1 N FO RMATIO N 
.. 
y 

2.60' Protective casing stick up 



VA EIY/DATEJ@/~L~~~ GlrJt ),,-&-a9 
LOCAnON ockv Flats Plant 

h 
t- 
L SAMPLES COI LECTED 

PERFORMED . 

w 
1 

v 

LITHOLOGIC DESCRlPllON OR OTHER EST5 
0 

I 'I a 
4 : -  

I - &  

,E g g  me 

- .  

COORDINATES N35.933.62 E19.952.12 (RFP) 
TOTAL DEPTH 24.00' 

DRILLING COMPANY Bodes Brothers 
DATE DRILLED October 11, 1989 
DRILLING METHOO Hollow Stern Auqer 
LOGGED BY T.A. Lulherer 

GEOLOGl ST 

- . . . . . - 
DRILLER T. Merritt HELPER K. Parker 
DRILLING KUID None 
CHECKED BY d&,&um'o~ 

4 SITE MANAGER 

CEARP MANAGER 
COMMENTS 

ARTIFICIAL FILL 

0.0-2.0' SAMPLE. 'I- 
Recovered 1 .G/Z.O' = 70%. 
0.0-0.7': SANDY GRAVELLY CLAY: moderate broun (5 
YR 3/41: nonstratified; fine- to coarse-grained 
quartzose sand: subrwnded to subangular; 1-3 cm 
broken quartzose gravels; non to Lou plasticity; 
caliche; moderate HC1 reaction; stiff; dam. 

ROCKY FLATS ALLUVIUM 

0.7-1.4': SANDY GRAVELLY CLAY; same as 0.0-0.7' 
uith light brown (5 YR 6 / 4 )  to grayish orange (10 
YR 7 / 4 ) ;  4-7 cm gravels. 

2.0-4.0' SAMPLE. 
Recovered 1.W2.0' = 90%. .- . 

GRAVELLY CLAYEY SAND: light brown (5 YR 6 / 4 )  to 
pale yellouish orange (10 YR 8/61: fine- to 
coarse-grained quartzose sand; subangular to 
subrounded; 3-5 cm broken gravels; iron staining; 
trace mica; some silt; caliche with d e r a t e  HC1 
reaction; stiff; dry. 

4.0-6.0' SAMPLE. 
Recovered 1.2/2.0' = 60%. 
GRAVELLY CLAYEY SAND: same as 2.0-4 .0 ' .  

HNu Background: 0.0 
OVA Background: 0.0 

All readings on Cuttings, 
' in breathing zone, on 
core, in auger: 0.0; 
unless otherwise noted 
below. 

TRIP BLANK SAMPLE 
TB101189B 

0.0-3.0' SAMPLE 
PZ05890003 

0.0-1.4' SAMPLE 
(VOAs only) 
PZ05890002 

2.0-3.8'  SAMPLE 
(VOAs only) 
P205890204 

3.0-7.0' SAMPLE 
P205890307 

4.0-5.2' SAMPLE 
(VOAs only) 
PZ05890406 

4.0': Readings on core: 
HNu 100 



#LL NO. P313483 LOG OF BOFEI-{OLE PAGE 7 OF 4 

/- /< 
6.0-8.0' SAMPLE. 
Recovered 0.9/2.0' 45%. 

change light brown (5 YR 5/6). 
- GRAVELLY CLAYEY SAND: same as 4.0-6.0' with color 

8.0-10.0' SAMPLE. 

GRAVELLY SANDY CLAY: same as 6.0-8.0' with low 
plasticity. 

Recovered 0.7/2.0' = 35%. L- 

10.0-12.0' SAMPLE. .- L .  Recovered 1.4/2.0' = 70%. i 

1o.O-1O.Zt: GRAVELLY SANDY CLAY: same as 8.0- 
10.0'. 
10.2-11.4': SANDY CLAY: Light olive gray (5 Y 6/1) 
to moderate reddish brown (10 R L/6) ;  
nonstratified; fine- to coarse-grained quartzose 
sand; subangular to subrounded.; some 1-4 cm 
subrounded quartzose .. gravels; Low to mediim 
plasticity; sti.ff; dry, 

. ,  12.0-14.0' SAMPLE. 
Recovered 2.0-2.0' = 100%. -- 
12Ck12.4': SANDY CLAY: same as 10.2-11.4'. 
12.4-14.0': GRAVELLY SANDY CLAY: light brown (5 YR 
6 / 4 )  to pale yellouish orange (10 YR 8/61: fine- 
to coarse-grained quartzose sand; subrounded to 
subangular; 3-5 cm broken quartzose gravets; 
medium plasticity; stiff; damp. 

6.0-6.9' SAMPLE 
(VOAs only) 
PZ05890608 

8.0-12.0' SAMPLE 
PZ05890812 

8.0-8.7' SAMPLE 
(VOAs only) 
PZ0589O8 1 0 

10.0-11 .4' SAMPLE 
,(VOAs onty) 
PZO58910 1 2 

. .  
12.0-18..0' SAMPL€ - '. 
PZ05891218 

12.0-14.0' SAMPLE 
(VOAs only) 
P205891214 



14.0-16.0' SAMPLE. 
Recovered 0.2/2.0' = 10%. ld 

GRAVELLY SANDY CLAY: same as 12.4-14.0'. 

16.0-18.0' SAMPLE. 
Recovered .8/2.0' = 40%. i 

16.0-16.4': SANDY CLAY: same as 12.0-12.4'. 
16.4-16.8': GRAVELLY SANDY CLAY: same as 12.4- 
14.0' uith some silt; uet. 

/ 

'L 

bo - 0  
-0- 

5 Y  18.0-20.0' SAMPLE. 
Recovered 1.3/2.0' = 65%. 
18.0-18.3': GRAVELLY SILTY SAND: pale yellouish 
Sroun (10 YR 6/21 to dark reddish brown (10 YR 
3/41: nonstratified. very fine- to coarse-grain4 
quartzose sand; 3-5 cm broken quartzose gravels; 
trace clay; stiff; mist. 

,/ 18.3-19.3': GRAVELLY SANDY CLAY: same as 12.6- 
L-14.0' uith grayish orange (10 YR 7 / 4 1 :  damp to 
mist. 

-Q - 20.0-22.0' SAMPLE. 16 ma- Recovered 2.0/2.0' = 100%. 1-  

17 

18 

20.D-20.3':. GRAVELLY SANDY CLAY: same as 18.3- 
19.P.' 
;20.3-20.6': GRAVELLY SAND: pale yellouish orange 

I h O - a V / / I  

(10 YR 8/6); nanstratified; predominantly fine- 
grained; quartzose; occasionally medium- to 
coarse-grained; subrounded to subangular; trace 
silt; 2-4 cm broken quartzose gravels: iron 
stained; trace clay; stiff; moist. 

ARAPAHOEILARAMIE FORMATION 

20.6-22.0': CLAYSTONE: olive gray (5 Y 4/11 to 
olive black (5 Y 2/1); nonstratified; dense; trace 
silt; blocky; medium to high plasticity; dry. 

14.0-14.2' SAMPLE 
(VOAs only) 
PZ05891416 

16.0-16.8' SAMPLE 
(VOAs only) 
PZ05891618 

18.0-19.3' SAMPLE 
(VOAs only) 
P205891820 
P205891820D 

18.0-21.0' SAMPLE 
PZ05891821 
PZ05891821D 

20.0- 22.0' SAMPLE 
(VOAs only) 
P205892022 

- 
22.0-74.0' SAMPLE 
(VOAs onlv) 
PZOS89222i- ' 

21.0-24.0' SAMPLE 
~205a92124 



MLL NO. "313489 LOG OF EORCI40LE PAGE 4 OF 

I1 THOLOGlC DESCRIF TION 

24.0-26.0' SAMPLE. 
- -  Recovered 2.0/2.0' = 100%. 

CLAYSTONE: same as 20.6-22.0'; with grayish brown 
(5 YR 3/21 to brownish gray (5 Y 4/11 and moderate 
yellowish brown (10 YR 5/41; with iron staining. 

TOTAL DEPTH = 24.0' 

FIELD BLANK SAMPLE 
FBPZ05890020 
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Grovel ly  Sandy Cloy - m e  os above lrefererxe intervol 
18 3’ to 19 3 1 
Grovel l y  Sad - pole el louisn ormy (10 IR 8/61, iwn- 
strotified Prdcn 1 ~ qucrtzose occ~~iomlly n g to 
c g sd-rwded to sui-rny~or Trace slit 2 cm to 
4 ca ^^ broken qucrtzffie govels Iron stoined, troce cloy, \ 

\ stitt, RIorst * 

:LAYSTONE T o p  of khxk 
01 ive orov 15 Y 4/11 to 01 ive block IS Y 2/11. mn- 
strotif id, dwlse iroce si It, blocky, med t o  high 

\ olasticitv. dry 

:lAYSTONE Sme os above Irefererxe intervol 20 6’ to 22 0’1 w i t h  
groyid brom 15 YR 3/21 to bromish oroy I5 Y 4/11 od 
md ye1 loarish bfoun 110 YR 5/41, Hit6 iron stoining 

TO 26 0’ 



WELL 
COMPLETION 
INFORMATION 

1 -Y- 
Coamoats Set stainless steel centralizer from 13.92' to 12.73' below ground surface. 

2.80' Protective casing stick up - I 
I,.. or  Castn9 1 .74 '  . 

I I I  

th 



/-- 

n c 
LL. v 

!2 

LOG OF BOREHOLE 

SAMPLES COLLECTED 

PERFORMED 
UTHOLOGlC DESCRlPTlON OR OTHm TESTS g $  3 Q 

u u  IIW 
8 3  SE 

QA BYDATE #B&- / 2-2 2 -90 
LOCATION Rodrvflats Pta& &i+d Process Waste Lkm 
COORDINAIES N36,478.11 €20, 678.51 (RFP) 
TOTAL DEPTH 23.0' 

DRILLING COMPANY Bodes 6 rothers 
DATE DRILLED October 16. 1989 
DRILLING METHOOHdlow Stem Auaer 
LOGGED BY C.U. Marzicda 

GEOLOaST 

€lOREHOLE/WLL NO. P213689 
GROUND SURFACE ELEVAION 5994.3' 
WATER LEVEL ENCOUNTERED None 

DRILLER 0. Stdes HELPER A Bdav 
DRILLING FLUID None 

STATlC 10.47' (01 /lqQnl 

CHECKED BY 4 4 .  & %' 
l SlfE MANAGEk 

EARP MANAGER 
COMMENTS 

ARTSFICIAL FILL 

0.0-2.0' SAMPLE. 
Recovered 1.4/2.0' = 70%. 
0.0-0.3': ASPHALT. 
0.3-2.0': GRAMLLY SANDY CLAY: dusky yellouish 
broun (10 YR 2/2) to dusky brown (5 YR 2/21 to 
roderate brom (5 YR 3/41: broken gravel fragments 
to 4 an, subangular, quartzose; mediun to coarse- 
grained sand; poorly sorted; very Lou to Lou 
plasticity; unconsolidated; dam. 

2.0-4.0' SAMPLE. 
Recovered 1 .3/2.08 = 65%. 
GRAMLLY SANDY CLAY: same as above; uith less than 
1 a n  clay lenses olive gray (5 Y 2/21; moist. 

4.0-6.0' SAMPLE. 
Recovered 0.4/2.0' = 20%. 
GRAVELLY SANDY CLAY: same as above; with broken 
gravel fragments to 7 cm; quartzose. 

HNu Background: 0.0 
OVA Background: 0.0 

ALL readings in  augers; 
in cuttings; on core and 
in breathing zone: 0.0; 
unless otheruise noted 
belou. 

TRIP BLANK SAMPLE 
TB 1 01 689A 

0.0-1.4' SAMPLE 
(VOAS only) 
P210890002 

0.0-3.0' SAMPLE 
P210890003 

2.0-3.3' SAMPLE 
(VOAs only) 
P210890204 

4.0-4.4' SAMPLE 
(VOAs only) 
P210890406 

3.0-6.5' SAMPLE 
P210890307 

PAGE 1 OF 4 



WRL NO. P213689 

h 

UlHTHoLoQC DESCRlPllON 0 Y 
t 
E ar gu 

*a <a 8 a o  c3 - 3  wc 

\, 

LOG OF BOREHOLE 

SAMPLES COLLECTR) 
OR OTHER TESTS 

PERFORMED 

ROCKY FLATS ALLUVIUM 

6.0-8.0' SAMPLE. 
Recovered 0.5/2.0' * 25%. 
GRAVELLY SANDY CLAY: light olive gray (5 Y 5/21 to 
olive gray (5 Y 3/2); 1-3 M gravel fragments, 
stbrouded; medim to very coarse-grained sand; 
poorly sorted; interbedded clay lenses, grayish 
olive (10 Y 4/2) throughout; d i m  plasticity; 
moist. 

8.0-10.0' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
SANDY CLAY: olive gray (5 Y 3/21 to tight olive 
gray (5 Y 5/2); mediun- to very coarse-grained 
sand; trace broken gravel fragments to 1 an; 
subangular; poorly sorted to moderately poorly 
sorted; interbedded clay lenses throughout, less 
than 1 cm thick; calcareous; medim to moderate 
plasticity; organic material thrwghout (root 
hairs, etc.); very mist. 

10.0-12.0' SAMPLE. 
Recovered 0.5/2.0' = 25%. 
SAUDI CLAY: olive gray (5 Y 4/1) to olive black (5 
Y 2/1); trace broken gravel fragments to 3 cm; 
subangular; iron staining throughout; some iron 
cementation; trace organic material; mediun 
plasticity; firm; moist. 

Note: 12.0-13.0': Drilled uith center bit. No 
sample taken. 

6.0-6.5 ' SAMPLE 
(VOAS only) 
PZI oa906oa 

8.0-10.0' SAMPLE 
(VOAS only1 
P210890810 
pzioa9oaioo 

10.0-10.5' SAMPLE 
(VOAs only) 
~zioa9ioi2 

7.0-10.5' SAMPLE 
PZ10890712 
~zioa90712~ 

10.47' 



LOG OF BOREHOLE PAGE 3 OF 4 

ARAPAHOE/LAWIE FORMATION 

13 .O- 15 .O' SAMPLE 
Recowred Z.O/t.O' = 1ooX. 
CUYSTOWE: &nky yellow (5 Y 6/11 to light olive 
brown (5 Y 5/6) to light olive grry (5 Y 5/21 to 
olive gray (5 Y 3/21; wenthered; iran rtrining 
throughout; firm; madim to highly plastic; 
inclusion8 of hardened claystone; some root hairs; 
daqJ to mist. 

15 .O-17.0' -LE 
Recowred 0.U2.0' = 10%. 
CLAYSTONE: s- as above. 

17.0-18.0' SAWCE. 
Recovered 0.4/1.01 = 40%. 
CUYSTONE: as a b .  

18.0-19.0' SAMPLE. 
Raeavared l .O/ l .O1  = 1ooX. 
CUYSTONE: s- as ebove; with interkdded SILTY 
SAllDY CUYSTONE lenses, less thnn 1 an thick; 
moderately wll sorted; fine to dim-grained 
smd. 

19.0-20.0' SAMPLE. 
Recwered 0.3/1.0' = 30%. 
CLAYSTONE: 81111~ as abow. 

20.0-21 .O' SAMPLE. 
Recovered l . O / l . O t  = 1ooX. 
SILTY SANDY CUYSTWE: yellowish gray (5 Y 7/2) to 
light olive brown (5 Y 5/6) to light olive gray (5 
Y 6/1); highly weathered; 8-t iron staining; 
very fine- to fine-grained sand: low to mediun 
plasticity; grading to sandy claystone. 

13.0-15.0' SAJ4PLE 
~w3A. oniy) 
P210891315 

15.0-15.2' SAMPLE 
( v a s  only1 
P210891517 

13.0-15.2' SAMPLE 
P210891317 

FIELD BLANK SAMPLE 
P210890012FB 



M U  NO. P713689 LOG OF BOREHOLE 

I 

- 
I1 

t2 

13: 

!4 

!3 

?6 

27 

2e 

E 
PI 

UTHOLOGlC DESCRlPTlOCll 

t 

21.0-23.0' SAMPLE. 
Recovered 2.0/2.0' = 1ooX. 
21.0-22.0': SANDSTONE; &rate reddish broun (10 
R C/6); very fine- t o  fine-grained sand; iron 
canmted; hard. 
22.0-23.0': SILTY CLAYEY SANDSTONE; very fine- to 
fine-grained sand; moderately well sorted; medim 
plasticity with claystone inclusions; firm; danp. 

TOTAL DEPTH = 23.0' 

I 

PAGE 4 O F 4  

SAMPLES COLLECTED 
OR OTHER lESTS 

PERFORMED 



I 

, 

LOG OF BOREHOLE p13 m 
QA BYDATE $A& &A /2-22-90 
LOCATION 
COORDHA TEES N 36,478.11 E20,628.51 (RFP 1 
TOTAL DEPTH 23.0' 

Rocky flats Rmt W$nd Roctss W e  C m  

DRILLING COMPANY Bodes Brothas 
DATE DR!lLfD October 16. 1989 
DRILLING MEMOO Hdlow Stem Auqer 
LOGGED BY C.H. Marzicda 

GEOLOGIST 

BORMOCE/WELL NO. P213689 
GROUND SURFACE ELEVAION 5994.3' 
WATER LML ENCaMlERED None 

DRILLER 
DRILLING 
CHECKED 

EARP MANAGER 

ARTIFICIAL FIL4 

0.0-2.01 SAMPLE. 
Recovered 1.4/2.01 = 70%. 
0.0-0.3': ASPHALT. 
0.3-2.0': GRAVELLY SANDY CLAY: dusky yellowish 
brown (10 YR 2/21 to dusky brown (5 YR 2/2) to 
moderate brown (5 YR 3/41; broken gravel fragments 
to 4 an, subangular, quartzose; mediun to coarse- 
grained sand; poorly sorted; very low to Lou 
plasticity; vronsolidated; clap. 

2.0-4.0' SAMPLE. 
Recovered 1.312.01 = 65%- ~. _. . 

GRAVELLY SANDY CLAY: s& as above; with Less than 
1 ca clay lenses otive gray (5 Y 2/21; moist. 

4.0-6.01 SAMPLE. 
Recovered O.4/2.Ot = 20%. 
GRAVELLY SANDY CUI: sane as above; with broken 
gravel fragments to 7 an; quartzose. 

HNu Background: 0.0 
OVA Background: 0.0 

ALL readings in augers; 
in cuttings; on core and 
in breathing zme: 0.0; 
unless otheruise noted 
belou. 

TRIP BLANK SAHPLE 
TE101689A 

0.0-1.4' SAHPLE 
(VOAS only) 
~zioa90002 

0.0-3.0' SAMPLE 
P210890003 

2.0-3.3' SAMPLE 
(VOAs only) 
~zioa90204 

4 .O-4 -4' W P L E  
(VaAS only) 
PZ10890406 

3.0-6.5' SAMPLE 
PZ10890307 

PAGE i cF 4 



LOG OF BOREHOLE PACT 3 4 
h 

G 
i5 
4 
0 

SAMPLFS C13rLI.ECm) 

PERFORMED 
LITHOLOGIC DESCRIPTION OR OTHER lESTS 

I! Y 
4:o <cL 
!39 ai= 
2 Q =w 

ROCKY FLATS ALLUVIUM 

6.0-8.0' SAMPLE. 
Recovered 0.5/2.0' = 25%. 
GRAVELLY SANDY CLAY: light olive gray (5 Y 5/21 to 
olive gray (5 Y 3/21; 1-3 an gravei fragments, 
subrounded; mediun to very coarse-grained sand; 
poorly sorted: interbedded clay lenses, grayish 
olive (10 Y 4/21 throughout; medium plasticity; 
mist. - 
8.0-10.0t SAMPLE. 
Recovered 2.0/2.0' * 1ooX. 
SANDY CLAY: olive gray (5 Y 3/2) to light olive 
gray (5 Y 5/21; nediv to very coarse-grained 
sand; trace broken gravel fragmts to 1 cm; 
sthngular; poorly sorted to moderately poorly 
sorted; interbedded clay lenses throughout, less 
than 1 CUI thick: calcareous; mediua to moderate 
plasticity; organic material throughout (root 
hairs, etc.1; very moist. 

10.0-12.0' SAMPLE. 
Recovered 0.5/2.0'  = 25%. 
SANDY CLAY: olive gray (5 Y 6/1) to olive black (5 
Y 2/1); trace broken gravel fragments to 3 cm; 
subangular: iron staining throughout; some iron 
cementation: trace organic material; mediun 
plasticity; firm; moist. 

Note: 12.0-13.0': Drilled with center bit. NO 
sample taken. 

6.0-6.5' SAMPLE 
(VOAs only) 
PZ 10890608 

8.0-10.0' SAMPLE 
(VOAs only) 
PZ10890810 
PZ 1 089081 OD 

10.0-10.5' SAMPLE 
(VOAs only) 
PZ10891012 

7.0-10.5' SAMPLE 
P210890712 
PZ10890712D 

'I 10.47' 
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I d  SAMRFS WLl E C E D  
E 2  cLLIJ LlTHoCOaC DESCRlPTlON UR OTHER IESlS 

--t 
Y 

ec3 PERFORMED 8 3  mi2  

131 - - V / / l  
ARAPAWOE/LARAMlE FORMATION 

13.0-15.0' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
CLAYSTWE: dusky yellou (5 Y 6/11 to light olive 
brown (5 Y 5/61 to light olive gray (5 Y 5/21 to 
olive gray (5 Y 3/21; weathered; iron staining 
throughout; firm; mediun to highly plastic; 
inclusions of hardened claystone; scum root hairs; 
damp to moist. 

15.0-17.0' SAMPLE. 
Recovered 0.2/2.0' = 10%. 
CUYSTONE: same as above. 

17.0-18.0' SAMPLE. 
Recovered 0.4/1.0i = 10%. 
CUYSTONE: same as above. 

18.0-19.0' SAMPLE. 
Recovered l.O/l.O' = 100%. 
CLAYSTONE: same as above; with interkdded SILTY 
SANDY CLAYSTONE lenses, less than 1 UR thick; 
moderately uell sorted; fine to mediun-grained 
sand. 

19.0-20.0' SAMPLE. 
Recovered 0.3/1.01 = 30%. 
CLAYSTONE: same as above. 

20.0-21 .O' SAMPLE. 
Recovered l.O/l.Oi = 100%. 
SILTY SANDY CLAYSTONE: yellowish gray (5 Y 7/21 to 
light olive brown (5 Y 5/61 to light olive gray (5 
Y 6/11; highly ueathered; akndant iron staining; 
very fine- to fine-grained sand; Low to medim 
plasticity; grading to sandy clayst-. 

13.0-15.0' SAMPLE 
(VOAs only) 
P210891315 

15.0-15.2' SAMPLE 
(VOAS only) 
PZ108915 17 

13.0-15.2' SAMPLE 
PZ10891317 



I LOG OF BOREHOLE PAGE 4 O F 4  YlaL No. P213689 

SAMPLES COLLECm 
UTHOLoaC DESCRlPllON OR OTHER 1ESTS 

!4 J -- - 

-- - 

-- - 

-- - 

t 

21.0-23.0' SAWPLE. 
Recovered 2.0/2.08 = 1ooX. 
21.0-22.0': SANDSTONE; -rate reddish brown (10 
R 4/6); very fine- to fine-grained sand; iron 
cemented; hard. 
22.0-23.0': SILTY CLAYEY SANDSTONE; very fine- to 
fine-grained o w l ;  moderately well sorted; Rlediun 
plasticity uith claystone inclusions; firm; danp. 

TOTAL DEPTH = 23.0' 



NEW BORING NO. P213689 
PAGE L O F  

ROCKY FLATS PLANT BOREHOLE LOG 
Borehole Number: O*& (0 F7 Surface Elevabon: 
Locabon - North: ,East: Area: 

>4+ Company: A5-L Project NO.: MQ 1 -I q 3  I Geologist: 1-k %&TI I!, (dC 
Total Depth: Date: T(&\qc^!  31 *d.'.y 

Drilling Equip.: Sample Type: 

(1) 
# 
r . \  

0 

SAMPLE DESCRIPTION 

b- 



NEW BORING NO. P213689 
PhGE A O F  - ROCKY FLATS PLANT BOREHOLE LOG 

BoreholeNumber. k (- I Y Surface Elevation: 
Location - North: Area: 4 

Company: b I: Project No.. 
Date: 7 fa 1 r8 
Geologist: a 5 I P 
Drilling Equip.: Sample Type: 

7 7  [C p 

4 Total Depth: W 7  -14.31 

SAMPLE DESCRIPTION 



4 L!( 
NEW BORING NO. P213689 

J 

PAGE A O F  A 
ROCKY FLATS PLANT BOREHOLE LOG 
Borehole Number: pz to iYCl Surface Eievabon: 

kea: 
Total Depth: c 

Company: & L  Project NO.: 1d0-1-143I 
Drilling Equip.: Sample Type: 

1 

-- 
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UnUOm 

' / /  

' / /  

' / /  

' / /  

' / /  

XlTY ~~~~~~~ Mod ye1 louish brouo I10 YR 5/41 to v pie orange (10 YR 
8/21 Sad v f j to R 9 ,   ell rounded sub-orgular No 
reaction to acid S ~ R I  consol Color chmy in center 
11 ht to nod brocn due to weathering ad iron stoining 
d d q  not evident 



2 . 6 0 '  Protective casing s t i c k  up 

t o o  a t  Caains i -798 . 

l h  
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0 eQ $9 LOG OF BOREHOLE 
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3 LlTHOLOGlC DESCRIPTION 
=Em 

u v 

Q I F a  
a 4 -  s e53 SE 

QA BYDATE flBbXt77t W 14 - J M O  BORMOLE/WELL NO. P214089 
LOCATION R&V n& mt; w i  pr& wests cines GFKMJND SURFACE EtEVAnON 5996.7' 
COORDINATES N36,479.93 E20S45.46 (RFF') WATER LEVEL ENCOUNTERED None 
TOTAL DEPM 19.0' 9.52' (01 /15/90) STATIC 

DRILLER T. Menitt HELPER K. Parker 

SAMPLES COLLEClED 
OR OTHER TESTS 

PERFORMED 

DRILLING COMPANY Bodes Brothers DRILLING FLUID None 
DATE DRILLED October 16, 1989 
DRILLING MEWOO Hdlow Stem Auqer 
LOGGED BY T.A Lutherer 

GEOLOGIST CEARP MANAGER 
COMMENTS 

I" W/A ARTIFICIAL FILL 

0.0-2.0' SAMPLE 

~ 0.0-0.4': ASPHALT 
Recovered 1.7/2.0' = 85%. 

* 0.4-1 .Cf : GRAVELLY CLAYEY SAW: moderate brown (5 
. YR 3/41: narrtratified; fine- to coarse-grained 

s a d ;  sthamutar to subrovdcd; quartzose; 1-4 an 
subrandcd quartz gravels; trace silt; stiff; Lou 

-1.4-1.6': GRAVELLY SANDY CLAY: same as above; with 
C-plasticity; danp. 

.. tow to d i m  plasticity. 
Jr1.6-1.7r: GRAVELLY CLAYEY SAND: same as 0.4-1.4'. 

< 2.0-2.5': GRAVELLY CLAY: pate yellowish brom (10 
YR 6/2); 2-4 an broken gravets; trace sand; trace 
silt; d i m  plasticity; stiff; danp. 
2.5-2.8': GRAVELLY CLAYEY SAND: stme as 0.4-1.4'. 
2.8-3.31: GRAVELLY CLAY: same as 2.0-2.5'. 

3 ROCKY FLATS ALLUVIUM 

3.3-4.0': GRAVELLY CLAYEY SAND: same as 2.5-2.8'; 
uith pale yellowish brom (10 YR 6/2). 

Recovered 1.0/2.0' = 50%. 
GRAVELLY CLAY: pale yellowish brom (10 YR 6/2) 
and dusky yellowish brom (10 YR 2/21: trace to 
some silt; trace sand; 3-4 cm quartzite graveis; 
tow to mediun plasticity; firm-stiff; danp. 

4.0-6.0' SAMPLE. 

PTwLIOLsJ 

HNu Background: 0.0 
OVA Background: 0.0 

All readings on cuttings, 
in breathing zone, on 
core, and in augers: 0.0 
unless otherwise noted 
blow. 

TRIP BLANK SAMPLE 
781016898 

0.0-1.7' SAMPLE 
(WAS only) 
PZ23890002 

2.0-4.0' SAMPLE 
( v a s  only) 
PZ23890204 

0.0-3.0' SAHPLE- 
P223890003 

0.0-5.0' SAMPLE 
( v a s  only) 
P223890406 

3.0-7.0' SAMPLE 
P223890307 

PAGE t OF 3 
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LA 1 

E 2  Q LimaLoac DEsmirnm 
t 

2 0 / 

4 -  g 52 

\ /' 

.? 

SAMM FS roiirclm, 
OR OItIER 1ESlS 

PERFORMED 

6.0-8.0' SAMPLE. 
Recovered 1.0/2.0' = 50%. 
GRAVELLY SANDY CLAY: same as 4.0-6.0:; uith dusky 
yellowish brown (10 YR 2/21 to grayish orange (10 
YR 3 /4 ) ;  fine- to coarse-grained quartzose sand; 
srkanded to subangular. 

8.0-10.0' SAMPLE. 
Recovered 2.0/2.0' = 100%. 

' \ /8.0-8.4':  GRAVELLY SILTY CLAY: black (N 1/01 to 
' brownish black (5 YR 2/1);  trace fine-grained 
sand; 2-3 cm, shrouded gravels; medim - piasticity: dam to mist. . .  - 8.4-9.3:: SILTY' CLAY: very pate orange (10 YR 8/2) 
.to grayish orange (10 YR 7/41:  trace coarse 

srrbrovded quartzose sand; grading to 2 cm 
gravels; trace to some silt; reuorked claystone; 
stiff; medim to high plasticity. 

ARAPAHOE/LARAMIE FORMATION 

9.3-10.0': CLAYSTONE: very pale orange (10 YR 8/21 
to grayish orange (10 YR 7 / 4 ) ;  silty; stiff; 
d i m - h i g h  plasticity; iron-stained; mist. 

10.0-12.0' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
CLAYSTONE: same as above. 

12.0-14.0' SAMPLE. 
Recovered 2.O/2.Of = 100%. 
CLAYSTONE: same as above. 

6.0-7.0' SMPLE 
(VOAs only) 
PZ23890608 

8.0-10.0' SAMPLE 
(Vas  only) 
PZ23890810 

7.0-9.3' SAMPLE 
PZ23890709 

9.3-13.0' SAMPLE 
PZ23890913 

10.0-12.0' SAMPLE 
(VOAs only) 
PZ23891212 

12.0-16.0' SAMPLE 
(VOAs only) 
PZ23891214 

13.0-19.0' SAMPLE 
PZ23891319 

9.52' 
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9 

14.0-16.0' SAMPLE. 
Rccovered 0.O/2.Ot = 0%. 

SAMRFS ml I F('m! 

PERFORMED 
E s f :  a UTHOLOGIC DESCRIPTION OR OTHLR IESTS 3 - 0  

uc3 =w 
$2 SE 

16.0-18.0' SAMPLE. 
Recovered 2.0/2.Ot = 100%. 
CLAYSTONE: light gray (I 6/01 and moderate 
yettowish brown (10 Y R  5/41: trace to sane silt: 
blocky; mediun to high plasticity; damp. 

18.0-19.0' SAMPLE. 
Recovered l.O/l.O' = 100%. 
CLAYSTONE: same as 16.0-18.0'. 

TOTAL DEPTH = 19.0' 
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AYSTONE 

NO SAYPLE 

light roy IN 
Troce 90 sow 

TO 19 0' 

6/01 and rod yellouish brow 110 YR 5/91 
silt, blocky, md to high plasticity, hq~ 

e 

4B 



2.60'  Protective c a s i n g  stick up 

T o o  o f  Caatn9 1 . 5 8 '  

2 
eac&tlll ~at.rl.1: 1/4" V o l c l a v  bentonite pellets and slough 

and silica sand 
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LOG OF BOREHOLE 

SAMPLES COLLCCTED 

PERF ORMEO 
+ a -  = =  Q LITHOLOGIC DESCRIPTION OR O1lIl:R KSTS 

Y o_ 

=la 
8 3  SE 

DRILLING COMPANY Bodes Brothers 
DATE CHNLED October 12. 1989 
DRILLING MEMOO Hdlow Stem AUQW 
LOGGED BY T.A. Lutherer 

GEOLOGIST 
COMMENTS 

BORMOtE/WELL NO. F414189 
GROUND SURFACE ELEVAnON 6010.6' 
WATER LEVU ENCOLJNTERED None 

STAllC 8.71' (01 /18/90) 
DRILLER K. Parker HELPER T. Merritt 
DRILLING FLUID Nnna 

CEARP MANAG€R 

ARTIFICrAL FILL 

- 0.0-2.0' SAMPLE. 
Recovered 1.W2.0' = 65%. 
0.0-0.7': GRAVELLY SANDY CLAY: dusky brom (5 YR 
2/2); mtratified; fine- to coarse-grained 

- quartzose sand; stbmgular to subromded; 2-4 an 
broken quartzose gravels; trace to sane silt; 
stiff; non-low plasticity; clay. 
-7-1.3': GRAVELLY CLAYEY SAND: s a m ~  8s 0.0-0.7' 

- with trace silt. 

2.0-4.0' SAMPLE. 
Recovered 0.0/2.0' = OX. 

ROCKY FLATS ALLUVIUM 

4.0-6.0' SAMPLE. 
Recovered 1.6/2.0' = 80%. 
GRAVELLY SANDY CLAY: light brown (5 YR 6/41 to 
grayish orange (10 YR 7/4); mottled; fine- to 
coarse-grained quartzose sand: 0.5-6.0 m rounded 
quartzose gravels; som cobbles; caliche; slight 
to moderate calcareous reaction; low to mediun 
plasticity; danp. 

HNu Background: 0.0 
OVA Backgroud: 0.0 

All readings on Cuttings, 
in breathing zone, on . 
core, in augers: 0.0 
untess otherwise not4 
beloW. 

TRIP BLANK SAMPLE 
TB1012898 

0.0-1.3' SAMPLE 
(VOAs only) 
PZ24890002 

0.0-2.0' SAMPLE 
P224890003 

4.0-5.6' SAMPLE 
(VOAs only) 
P224890406 

4.0-7.8' SAMPLE 
PZ24890408 

PAGE I OF 4 



K L L  NO. P414189 LOG OF BOREHOLE PAGE 7 OF 4 

LIT"0cM;IC OESCRlFllON 

SAMY CLAY: s w e  as 4.0-6.0' 
(5 R 5/4); sane cartxnrCcous 

GRAVELLY SILTY SAND: same as 6.0-7.5'; 
clay; tow to d i m  plasticity; si Lty; 

8.0-10.0' SAMPLE. 
Recovered 1.6/2.0' = 80%. 

VELLY CLAYEY SAND: light broun (5 YR 5/61 to 

yel lwish  brown (10 YR 5/4); mottled; 
mtratified; fine- to coarse-grained quartzose 
sand: subrourled to subangular: trace to some 
silt; 1-3 an broken quartzose gravels; caliche; 
trace to moderate catcareas reaction; Lou 
lasticity; stiff: dry. 

10.0-12.0' SAMPLE. 
Recovered 1.6/2.0' = 8oX. 
GRAVELLY CLAYEY SAND: same as 8.0-10.0' at times 
grading to GRAVELLY SANDY CLAY. 

12.0-14.0' SAMPLE. 
Recwered 1.8/2.0i = 90%. 
12.0-12.7': W D Y  CLAY: light olive gray (5 Y 
6/C); mtratified; fine- to coarse-grained 
qunrttoee sand: subangular to subrovded; trace 2- 
4 un gravels: reworked clayston; d i m  to 
lightly plasticity; stiff: danp to dry. 
12.7-l2.9': GRAVELLY SILTY SAND; moderately red (5 
R 5/4) to lDediM orange pink (5 YR 8/41:  non- 
stratified: very finc- to coarse-grained sand; 
stbangular to subrarrled; 2-4 UII gravels; silty; 

12.9-13.0': SANDY CLAY: same a s  12.0-12.7'. 
13.0-13.8': GRAVELLY SILTY SAND: SEW as 12.7- 

11 

3 

6.0-7.8' SAMPLE 
(VCUS only) 
P7.248W608 

8.0-11.6' SAMPLE 
PZ24890812 

8.0-9.6' SAMPLE 
( v a s  only) 
~224890810 

10.0-11.6' SAHPLE 
( v a s  only) 
~ ~ 2 4 8 9 1 0 1 2  

12 .O- 13 -8' SAJ4PLE 
P224891214 

8.71' 



c1 
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4 

./ 

0 

1: lioht brm (5 YR 5/61 to 
6/41: m t r a t i f i e d ;  fine- to 

quartzore snd:  srrbnguLar to 
brdrm quartzose gravots; trace 

SAMPI rs rni I ~ r m  
LITHOLOGIC DESCRlPTlON OR OItiER lLSlS 

2 E E  Q 

0 

Kc3 PERFORMED c3-I we 
4 -  ZWn 

16.0-18.0' SAMPLE. 
Recwered 0.0/2.0' = Ox. 
18.0'. 

ARAPAHOE/CARAMIE FORMATION 

18.0-20.0' SAMPLE. 
Recovered O.O/2.O8 = OX. 
CLAYSTWE: logged from cuttings: brownish gray (5 
YR 4/11; m t r a t i f i e d ;  trace s i l t ,  blocky; s t i f f ;  
radium plasticity; dry. 

20.0-21 .O* SAMPLE. 
Recovered 0.0/1.0* = 0%. 

Note: 20.0-21.0': Dril led uith center bit .  No 
s.aple taken. 

12 .O- 13.8' SAUPLE 
(WAS OnLY) 
P224891214 

14.0-15.3' SAMPLE 
(VOA. Only1 
P724891416 

14 .O- 15.3' SAMPLE 
PU4891416 

21.0-28.0* SAMPLE 
P224891620 

L----V/A 

19 



WELL NO. P414189 LOG OF BOREHOLE P A E  4 O F 4  
h 

t ./ 

9 
SAMPLES C0l.l CCTCTO 

PERFORMED 
LlTHOLOGtC DESCRlPTlON OR OIHER lESlS 

Y 
=E- 

0 
p. E E  

u Z c 3  <a $50, mc 

21 .O-22.0' SAMPLE. 
Recowred 0.5/1.0' = 50%. 
CLAYSTONE: dart yellowish orange (10 YR 616); 
mtrrtified; trace silt: mediun plasticity; 
d i u  stiff; ebnp. 

22.0-23.0' SWPLE, 
Recovered 0.0/2.0' = OX. 

23 .O-25 .Or SAMPLE. 
Recowred O.O/t.O' = 0%. 

25.0-26.0' SAMPLE. 
Recovered 0.0/2.0' = 0%. 

26.0-28.0' SAMPtE. 
Recowred 2.Qj2.0' = 100%. 
SILTY CLAYSTONE: same as 21.0-22.0'. 

TOTAL DEP?H = 28.0' 
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Cl Grovei I Sandy Cloy - dusky brom I5 YR 2/21 Non-strot- 
ifid, 1 g to c 9 gurstzose sand Sub-onouir to sob- 
rouunded 2 cm o cm broken owrtzose jrovels Troce 

Grovel ly  Cloyey Sand - SGK os 0’ 0’ to 0 7’ w t h  troce si It 
\ 
SC 

NO MPlE NO SArtPLE 

10 SOUf SI It Stiff! no to /OH p/GStlCltV, Clay 

Gruvel l y  Sordy Cloy - I I ht brom 15 YR 6/41 to yoyish 
orolxle ti0 YR 7/41 rnott d f II to c [I wlcrtzose sard 9 CL 

0 5 Ern to 6 0 CR ’ rolnded quorttose c d e l i ,  some cobbles 
Coliche, sli ht to ad colcorems r e i t i o n  ioH to pled 
FlOStlClt)’, 1 Oil1 

CL Gravelly My Clay - same os 4 0’ to 6 0’ u i  th md red 
15 R 5/41 Some carbmoceous moterial 

sn 
\ 
sc 

Frovel l y  Si I ty Sard - sme os 6 0’ to 7 5’ wi th some cloy 
im to w d  palsticity, silty, domp 

Smd - light brown 15 YR 5/61 to awd red- 
YR 8/61 ord mod yellowish broun 110 YR 
Non-stratified, f g to c quartzose 

scnd Sub-roulded to sub-onguicr h e  o SOR SI It 
1 ca to 3 a~ kden gwrtzose grovels Coliche troce 
to rod colcorews reoction  OH plasticity, strlf, dry 

9 e 



+ 
C I L  z w  
w >  u o  z u  w w  

c w t t  
‘BIN 
3IX & a  

;c Grovel iy  Cloyey Sand - sore os 8 0’ to 10 0’ ot times 
yodim to kovel ly  Son$ Cloy 
l i d  

:1 Sen$ Cloy - I mi 0 1  ive goy 15 Y 6/41 non-strot if led 
f g to c g quhzose sand Sib-ONlUhT to sub-romded 
Troce 2 cm to 4 CR wek Reuoriied Cloystone fled 

Grovel ly  Si I ty Sand - mod red 15 R 5/91 to med ormp 
ink 15 YR 8/41, non-stratified V f to c g sod. 

Si I ty, trcce cloy 

\ 
to I i$tly plostic, 5 B iff Oomp to dry, 

!h-Oydr to sub-rounded 2 cn to 1 cn groveis 

;H 

smdy Cloy - some os 12 0’ to 12 7’ 

Grovel l y  Si I ty Sod - some os 12 7’ to 12 9’ 
Grovei iy Sandy 31 it - I ioht brom 15 YR 5/61 to I ight broth 
15 YR 6/41 non-strotiflid F o to c o quartzose s;nd 
Sub-oqub to sub-rounded 2 f m  to 4”cm‘ broken 9~ 
qrovels h e  cloy fled stiff, dry 
J 1 

Raorked Cloystone - some os 12 9’ to i l6’  
\ 

NO WRE NO SAilPlE 

CLAYSTONE lop oi BeGocK 
louyd fron cuttiny 8rwnish groy 15 YR 4/11, non- 
stfotified Troce slit, block!, stiff led plasticity, 
dry 
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10 SMRE Orilltd u i r h  cenir bit No sompie token 

:LAYSTONE Oork ye1 lowish orange I10 YR 6/61, non-stratified Trace 
silt fled plasticity, ned stiff, domp 

NO MPlE NO %PIE 

NO WRE NO SAPLE 

SILTY MYSTONE Some os interval 21 0' to 22 0' 



WELL ~ 

/ 

2 . 6 1  Protective casing stick up - 
~ 

I I  T o o  cpt C ~ s n n 9  1.76' . 
i I I  

F1lt.r YltorAab: 
16-40 Silica 

Wol l  Total  

fi' 
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LOG OF BOREHOLE 

QA BY/DATE/A. L&.m aKx /2 - 2 2-90 
LOCATION Rocky flats Plant 
COORDINATES F 1 u . W  IRFP} 
TOTAL DEPTH 26.0' 

DRWNG COMPANY Bodes Brothers 
DATE DRILLED Seotember 26-27, 1989 
DRILLING METHOD Hdlow Stem Auqer 
LOGGED BY T.A Lutherer 

GEOLOGlST 

EVAION 6004.0' 
BOf?EHOlE/h€LL NO. P214689 
GROUND SURFACE N V A I O N  6004.0' 
WATER L M L  ENCOUNTERED 220' 

STATIC 10.56' (01 /15 /90) 
ORlLlER KParker HELPER T. Memtt 
ORllllNC FLUID None 
CHECKED BY 46. &- 

SI$ MANAGER 

10.56' (01 /15 /90) 
ORlLlER KParker HELPER T. Memtt 
ORllllNC FLUID None - 

SllE MANAGER 

CEMP MANAGER 
COMMENTS 

I b.'ta4/ / /I 

ROCKY FLATS ALLUVIUM 

0.7-1.6': SANDY GRAVELL7 CLAY: moderate brown (5 
YR 3/41 to dusky brown (5 YR 2/21: same as above; 
mediun to low plasticity; very stiff; gravel 1-8 
cm to cobbles; slight catcareous; moist. 

2.0-4.0' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
2.0-3.2': GRAVELLY CLAYEY SAND: same as above; low 
to no plasticity; dense; iron oxide staining. 
3.2-4.0': SANDY CLAY: light olive brown (5 Y 5/61 
to moderate brown (5 YR 3/4); nonstratified; 
medim- to very coarse-grained sand; calcareous; 
iron oxide staining; medium plasticity; dry. 

I 
6.0-6.0' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
4.0-5.2': CLAYEY SANDY GRAVEL: same as 2.0-3.2': 
grayish orange (10 YR 7/41 to moderate yellowish 
brown (10 YR 514). 
5.2-6.0': GRAVELLY SANDY CLAY: moderate yellowish 
brown (5 YR 4/41 to Light olive brown (5 YR 4/41; 
non stratified; fine to coarse-grained sand; 3 cm 
to 9 cm gravets grading to cobbies: mediun 
plasticity; damp. 

Q4-i 

HNu Background: 0.0 
OVA Background: 0.0 

ALL readings on cuttings, 
in breathing ZOM, on 
core and in augers: 0.0. 
unless otherwise noted 
below 

TRIP BLANK SAMPLE 
T B 0926898 

0.0-1.6' SAMPLE 
(VOAS only1 
PZ42890002 

2.0-4.0' SAMPLE 
(VOAs only) 
P242890204 

0.0-3.0' SAMPLE 
P242890003 

3.0-6.0' SAMPLE 
P242890306 

'AGE 1 4 



g n n h  2 cm to cobbtcr; nediu ttb Lou plasticity; 
poorly ccranted; stiff; dry. 

I 
8.0- 10 .O' SAMPLE 
R m  2.0/2.0' 1ooX.  GRAVELLY CLAYEY SAWD: sme as ~ 6.0-8.0'; light 
bran (5 YR 5/6) to moderate b d m  (5 YR 3/4); 

10 .O- 12.0' SAMPLE 
Recovered 2.0/2.0' = 100%. 

.plasticity; drp. , 

12.0-14.0' SAMPLE. 
i 

J~GIUVELLY CLAYEY SAYD: same as $.o-Io.o'; d i m  

- Recovered 1.8/2.0' = 90%. 
UpRAVELLY CLAYEY SAUD: same as 110.0-12.08; with 
"-gmyish yellow (5 YR 6/41.  

6.0-8.0' SAMPLE 
(MA. only) 
PZ4289wo 

&0-7.01 SAMPLE 
PZ4zsg0608 

8.0-10.0' S W L E  
(MA. onlv) 
PZ42890810- 

8.0-12.0' SAUPLE 
PZ42890812 

10.0-12.0' SAUPLE 
PZ428910 1 2 / 

12.0-16.0' SAUPLE 
PZe891216 

12.0-13.8' S W L E  
(MUS only) 
PZ42891214 

10.56' 



PAGE .? OF 4 
t 1 1 LOG OF BOREHOLE 1 + VlRL NO. P214689 

n 

UMOLOGlC DESCRIPTION 
SAMM FS ~0I.l.ECrn 

OR OTHER 'IESJS 
PERFORMED 

s- as 12.0-14.0'; uith 

16.0-18.0' SAW& 
R I t o v m d  1.W2.0' = 9UX. 

IR0dW.t. reddish kon (10 YR 4/6). 

18.0-20 .O' SAMPLE 
R a ~ ~ v u e d  2.O/2.Ot = 1ooX. 
11.0-11.61: GRAVELLY CLAYEY SAND: S- as 16.0- 

GRAVELLY CLAYEY SAND: S- as 16.0-18.0'. 
18.6-19.0': SAIlDY CLAY: pnle yellowish dron (10 
YR 6/21; nontratified; trace to s w  fine- to 
coarse-arsind s- qurrtzorc; s u k a n k d  to 
srrbngular; mediun plasticity; firm; dap. 

.$-GRAVELLY CLAYEY UYD: 8- as 14.0-16.0'; with 

19.0-20.0': GRAVELLY CLAYEY SAND: s a  as 16.0- 

20.0-22.0' S W L E ,  

20.0-21.6': GRAVELLY CLAYEY SAND: S.DC as 11.0- 
Recovered 2.0/2.0' 1ooX. 

< 21.6-22.0: GRAVELLY S W Y  CLAY: tight olive gray 
' (5  YR 5/21; nontratified: trace to sane fine- to 
coarse-grained sad;  true qmrtrose 1-2 an 
gravels; moderately to wttl sorted, subrwdtd to 
sdmqular; d i u  plasticity; damp. 

14.0-16.0' S W L E  
(MA. oniY) 
P242891416 

16.0-20.0' S W L E  - 
P212891620 
P2428916200 

20.0-22.0' W L E  - 
P242892022 

16.0-17.8I SAMPLE 
( a s  only1 
~24289161a 

20.0-22.0' SAMPLE 
(MA. only) 
Pt42892022 B 

B 



W E. 

9 

22.0-24 .O1 SAMPLE 
Recwered 2.0/2.0' = 100%. 
SANDY SILTY CLAYSTONE: dusky yellow (5 Y 6/4): 
intermittent traces fine-grained Wrtzose s a d ;  
well sorted; firm; plastic; moist to net. 

I 

SAMPLES COLLECTED E 2  O W  UTHOLWC D E S C R I P ~ ~  OR OTHER TESTS 
8 3  3 I PERFORMED 

41 
UCJ 

I 

, 
24.0-26.0' SAMPLE. ~ 

Recovered 2.0/2.0' = 100%. 
SILTY CLAYSTONE: same IS 22.0-24101: with dusky 
ycllou (5 Y 6/4) to Light olive b b n  (5 Y 4 /41:  
&t t L eci; nons t ra t i f i ed . ~ 

TOTAL DEPTH - 26.0' 

22.0-26.0' SAMPLE 
P242892226 

2209 - - 
22.0-24.01 SAMPLE 
(VOAS only) 
P242892224 

26.0-26.0' SAMPLE 
(WAS only) 
P242892426 

FIELD BLANK SAMPLE 
PZ42890026FB 
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Son Cla - ilght olive brwn 15 Y 5/61 to m o d  brain 
15 314 , non-strotified ll g to v c g son col- 
crreous, iron oxide staining med plosticity, y k iir Cl 

Clqe kdy Grovel - m e  os obove (reference intervol 
2 0 !o 3 2 I qish ormy 110 IR 1/41 to nod yelloNish 
brom 110 YR di 

Grovel I Sandy Cloy - m o d  el h s h  broun 15 YR 4/41 to 
light dive brom 15 YR 4/41 non-strotifled f q to 
c sod I cm to 9 CR yovels yoding to cObEiIes Hd plosticity, damp 
Grovel I Cloyey Smd - pole 0 1  ive 110 YR 6/21 to nod 0 1  ive 
brorn I YR 4/41, non-strotifled f g 
ranitic, m o d  to oarly sorted, sub-m 

! SC 

!rover 2 ci  to c 4 b ~ e s  bed to I N  p 
ceiente4 stiff, dry 

Frovel l y  Cloyey Smd - some os doove, I ight brow 
rc vn c i r i  I- ..J L-- - (c  vn i/n, --.-  L 

SC 





!ox, 
BKUTIIFt m m  

c Grovel l y Cloyey Sond - some os {love 

Grovel l y  Sard Cloy - I ight 0 1  tve oroy 15 YR 5/21, nor 
strotifled rcce to me f g t;c 1 scnd Trcce 
quartzose 1 cm to 2 CI grovels, moo to we1 I sorted, 

f :I 

\ sub-rounded to sub-anoulor rled oiosttcity, domo 
;IlIY BAYSTONE lcp of Bedrock 

Sandy SI I ty Cloystone - dusky ye1 I O N  15 Y 6/41 Intermit- 
tent troces f g quartzose sod, tie// sorted Firm, 
plastic, aist to uet 

;IlTY UAYSTONE Sone os above HI th dusky ye1 IOH 15 Y b141 to I ignt o i  ive 
brom 15 Y 4/41# mottled, non-strotifled 



W E L L  
C O M P L E T I O N  
INFORMATION 

~~ ~~ 

2 . 6 '  P r o t e c t i v e  c a s i n g  s t i c k  up - 

Srrtaao Soa4 
Y.tOrl.8: 

r o o n  OeotR: 2 1 - 3 1 '  Fiitmr YatorAab: 
16-40 S i l i c a  

FI1t.r C.8k 
Lorgta (11.) 

.2 1/4" V + L c l a y  bentonite p e l l e c s  and slough BaCktlIl Y.tOrh81. 
I 



LOG OF BOREHOLE 

+ 
L L  
v 

(I 

"0 

BOREHOLE/W.L NO. P114789 

1 

SAMPLES cni LECTCD 
+ a  = =  a LITHOLOGIC DESCRlPllON OR 07FIER TESTS Y 0 

PERFORMED 4 -  =Ew 
sq SE 

ts Plant 
:4 E19.503.82 (RFPP) 

DRILLING COMPANY Bodes &others 
p t e m k  28, 1989 
llow Stem Auqer 

GEOCOaST 

GROUND SURFACE EEVAT\ON 6010.7' 
WATER LEM. ENCOUNTERED 18.0' 

S T A N  8.96' (01 /l5/9O) 
DRILLER T. Merritt HELPER K. Paiker 
DRILUNG FLUID Norre 
CHECKEDEY ~ / & ~ ~ I c u I L ,  

fY SllE MANAGER 

CEARP MANAGER 

ARTIFlCIAL FILL 

0.0-2.08 SAMPLE, 
Recovered 2.0/2.0* = 1ooX. 

,0.O-1.Sf: GRAVELLY CLAYEY S U D :  &rate brown (5 
YR 3/41; mtratified; some 1 to 6 COI Wrtzosc 
gravel; fine- to coarse-grained sand; subrourded 
to subengular; stiff; lw plasticity; dry. 

ROCKY FLATS ALLWIW 

1.5-2.0,: GRAVELLY SANDY CLAY: sam as 0.0-2.0'; 
'medirn plasticity. 

2.0-4.0' SAMPLE, 
Recovered 1.1/2.0* = 55%. 
GRAVELLY CLAYEY SAND: same as 0.0 to 2.0'. 

6.0-6.08 sAnPLE. 
Reewered 0.8/2.0' = 40%. 
GRAVELLY SANDY CLAY: s a m  as 2.0 to 4.0'; moderate 
brown (5 YR 3/4); mtratified; 1 to 3 an 
quartzose gravels; plastic; moist; 4.5 to 4.8' 

HNu Backgrovd: 0.0 
OVA Backgrovd: 0.0 

All readings on cuttings, 
in breathing zone, on . 
core, and in augers: 0.0; 
unless otherwise noted 
&LOW. 

TRIP BLANK SAMPLE 
180928898 

0.0-2.0' SAMPLE 
(VOAS only) 
P243aW002 

0.0-3 .O' SAMPLE 
PZ43890003 

2 .O-3.1' SAHPLE 
(vas only) 
P243890204 

3 .O-7.0' SAMPLE 
P243890307 

4.0-4.8' SAHPLE 
(VOAS only) 
P243890406 

5 PAGE 1 OF 
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SAW): s w  as 0.0-2.0': light 
; Lou plasticity; dup. 

Racowred 1.0/2.0' = 50%. 
8.0-8.7': CLAYEY GRAVELLY SAND: 5- 8s above. 

.7-9.0': GRAVELLY SAYDY SILT: l ight brom (5 YR 
/6); m t r a t i f i e d ;  same 1-3 cm qmrttose 
rawis; t r u e  to sola f i n -  to coarse-grained 
d; trace clay; s t i f f :  naplastic; dry. 

10.0-12.0' SAMPLE. 
Recovered 0.0/2.0' = OX. 

12.0-14.0' SAMPLE. 
Recovered 2.0/2.0' = 1ooX. 
12.0-13.1': SANDY C U I :  pale yellowish brown (10 
YR 6/21; m t r a t i f i e d ;  trace to sane sand, fine- 
to coarse-grained, quartzose: subrwnd to 
sthamutar: medim plasticity; firm; dwp. 

SAMPLES 1191 I.ECFP 

PERFORMED 
LlTHOLOaC DESCRlPllON OR OTHER TESTS 

41 0 
E su 
8 3  ZE 
ec3 

7.0-10.0' W L E  
P243890711 

6.0-8.0' SAMPLE 
(VOA. only) 
PZ13890608 

&, 0-9.0' W L E  
(VOA. only) 
PZ43890810 

11.0-14.6' S W L E  
P243891115 

12.0-14.0' S W L E  
P243891214 

8.96' 
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I I I + kElL NO. P114789 LOG OF BOREHOLE 
h 

I t  I I I 
LITHOLOGIC DESCKlPllON 

 SAM^ FS I rcm 
OR WIHtR KSIS 

PERFORMED 

16.0-16.0' SAMPLE. 
,Recovered 2.0/2.0' = 100%. 

14.0-14.3': GUAVELLY CLAYEY SAND: PYII) (19 13.1- 
14.0'. < 14.3-14.6': SANDY CLAY: S- OS 12.0 to 13.1'. 
14.6-15.5': GRAVELLY CLAYEY S U O :  s . r  8s 16.0- 
14.3' with grayish orange (10 YR 714): iron 
staining. 

(15.5-16.0': GUAVELLY SANDY CLAY: sam as 4.0-6-0'. 

16.0-18.0' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
GRAVELLY SAWOY CLAY: s w  as 15.5-16.0' with trace 
to scam iron stained t i l t .  

18.0-20.0' SAMPLE. 
5 

Recovered 2.0/2.0' = 100%. 
18.0-18.9': GRAVELLY SANDY CLAY: sane as 16.0- 
18.0'. 
18.9-20.0': GRAVELLY CLAYEY SAND: s l l l l ~  as 14.6- 
15.5'. 

@< 
20.0-22.0' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
20.0-20.9'; GRAMLLY CLAYEY SAND: s m  OS 18.9- 
20.0'; wet. 
20.9-22.0': GRAVELLY SANDY CLAY: OccasioMLLy 
grading to medim- to coarse-grained s-hr to 
srkoudcd quarttore sand; daap to mist.  

17 

19 

l-T.-4/ / n 

14.0-16.0' SAMPLE 
(VaAO o n l y )  
P26389l 4 16 

15.0-18.9' S W L E  
P2438915 19 

16.0-18.0' SAMPLE 
<w only) 
PZ43891618 

18.0-20.0' SAMPLE 
(VOAS only) 
P263891820 

20.0-22.0' SAMPLE 
(MA. OnLY) 
PZC3892022 

'L/ 18.0' - - 

I) 

I) 



WELL NO. P114789 LOG OF BOREHOLE PAGE 4 O F 5  

pmlo yelllowish b r an  (10 YR 
sow fine- to coarse-grained 

~nd; quartzose; o k o m d  to st~w~guirr; -medim 
pkuticity; uet. 

24 -0- 26.0' SAMPLE % 

R.tamcd 0.012.0' ox. 
Dri l ler  indicated contact while dr i l l ing  at 26.0'. 

26.0-27.0' SAMPLE, 
Recowred 0.0/1.0' = 0%. 

CLAYSTONE: pi le  yellowish brow (10 YR 6/21; 
m t r a t i f i e d ,  trace s i l ty ,  plastic; wet. 

21.0-29.0' SAMPLE. 
Recawred 0.3/2.0' = 15%. 
CLAYSTONE: sw IS 27.0-28.0'. 

18.9-22.0' SAMPLE 
P243891922 

22.0-27 .5' SAMPLE 
(w)A. only) 
P243092224 

22.0- 22.5' SAMPLE 
PZ43892226 

27.0-27.7' SAMPLE 
( v a s  only) 
PZc380720 

38.0-28.3' SAMPLE 
(VOAS onLY) 
PZ47892829 



n 
t 

x 
v 

Q 

Note: 29.0-30.0': Drilled with center bit. No 
s.rpto taken. vA 

SAMM 115 rot LECTm 

PERFORMED 
5 2  0 LITHOLOGIC OESCfilPllON OR OaER IESTS 

Y 2 
e w  sk 
g g  mt 

30.0-31.01 SAW.€, 
Rae0vera.i 1.0/1.0' = 100%. 
CUYSTCUE: sam as 28.0-29.0' with p d e  yellowish 
orange (10 YR 8/6); mottling. 

TOTAL DEPTH = 31.0' 

27.0-31 .Of SAMPLE 
PZC3892631 

e 
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- x m m  m m  - -.4 

Grovel Iv Cloye Smd - mod brom i5 YR 3/41, nm- 
stratified d me 1 cm to 6 cm quo-tzose met f g 
to c g smd, sub-rounded to sub-mylor !iff, /OH 
plasticity, dry 

;C 

:1 Grovel l y  krdy Cloy - sae os dive, med. plostici ty 

;C Grovel I y Clayey Sond - soc os dove 

:I Frovel ly  Sardy Cloy - some os above Id brocrn 15 YR 3141, 
ncnstrotified 1 cm to 3 cn uortzose grovels Plostic, 
moist Interval frm 4 5' to 9 1 ' Het 

SC Grovel l y  Cl ey Smd - me os dove Ireference intervol 
0 0' to 2 07 light brow 15 YR 5/61, I O H  plosticity, 

SC Cloyey Gwel ly  Sond - sotie os dove 

Gravelly Sard S i l t  - 1 1  ht broln 15 YR 5/61, nm- 
strotified 6 9  PR i cn o 3 CR qucrizose grovels 
Troce to some f g to c g sod Troce cloy, stiff, 

Ill 

\ nm-olastic, drv 



z 

w 
i 1. 

c m 

0891115 
0891214 

a1519 

Sandy Cloy - ie yeilowish brom 110 YR 6/21, non- 
stratified rOce to s m e  sad, f io c 9 ,  ya-tzEe, 
sub-rounded to sub-anylor Bed p osticity, firm, dmp 9 Y Cl 

SC Grovel Iv Clovev Smd - sane os dove [reference intervol 
8 0' to'8 7'1 ' 

SC Grovel iy Glow Smd - SUE os above 
Cl 
\ 
SC 

Son$ Cloy - sore os dove (reference intervol 12 0' to 
13 1 I 
Grovel ly CI e Sand - sone as dove ireference intervol 
14 0' to 147'1 ui th goyish ormy 110 YR 7141, iron 
5 to in I ng 
Grovel ly  Sandy Cloy - some os obove [reference intervol 
4 0' to 6 0'1 
Grovel l y  Sandy Cloy - s o e  os obvt HI th troce to scne iron 
stoined S I  It 

CL 

CL 

Cl Grovel ly  Sandy Cloy - some os above (reference intervol 
16 0' to 18 0 I 

e 
Grovel ly CI 
14 6' to 1577 

Smd - sore os above lreference interwl sc 



;c Grovei l y  Cloyey Smd - some os dove, Net 

:1 Grovel ly %dy Cloy - OCC~~ IO I# I/  ly  yoding to m g to c g 
sub-angulcr to sub-romded rpcrtzose sand, dunp to mist 

:1 Grovel I V  Sandv Clov - ooie vei lotiish brotin I10 YR 6/21, 
non-strotifred sbne i' g to  c g sod, qucrtzose, 
sub-rounded to sub-mguior bed plostici tyl uet 

' 

10 MPlE killer indicated cmtoct iihile drilling ot 26 0' 

CLAYSTONE Pole ye1 lomh broun ii0 YR 6/21 Non-strot if id, truce 
siily, plostic, titi 

CLAYSTONE Some os obove 

NO WE NO SAHPLE 



:LAYSTONE h e  a5 above [reference tntervol 28 0' to 29 0'1, iiith 
paie ye1 lwish oray 110 YR 8/61 mottling 



w ELL 
C OMIPLETION 
INFORMATION 

Locat4.n W e l l  M e .  P I 1  4889 
~ o o r a t a a t o s  N '36950 - 06 E 19020.34 (up) Etoration: Ground Surtaoo 6016 .6  
t o t a l  Oootll: W.11 15-55' 

i8.W 80rono~a 

3 . i 7 '  Protective casing stick up - 
T o o  a t  C a s t r 9  l . 6 6 '  

A 
aac&riii Mator6a1: 1 1/4" Volrlav bea tonite pellets and slough 



LOG OF BOREHOLE 

/3-7/, - 9d 
COORDINATES N36.950.06 E19,020.34 (RFP) 
TOTAL DEPTH 18.0' 

DRILLING COMPANY Bodes Brothers 
DATE DRILLED Seotembef 22, 1989 
DRILLING METHOO Hollow Stem Auw 
L O W  BY W.W. Hurlburt 

GEOLOGIST 

wtembef 22, 1989 
ollow Stem Auw 

burt 

B O R M O L E / W  NO. PI14889 
GROUND SURFACE ELNAnON 6016.6' 
WATER LEML ENCOUNTERED Norre 

STATIC 8.41' (01 /18/90) 
DRILLER 0. Stvfes HELPER A B d a y  
ORKLlNG FLUID None 

I '  (01 /18/90) 
HELPER A B d a y  - 

Y SITE MANAGER 

EARP MANAER 
CWMENTS 

ARTIFICIAL FILL 

0.0-2.0' SAMPLE. 
Recovered 1.6/2.0' = 80%. 
.0-0.9': GRAVELLY SILTY SAND: modcrate brow (5 
R 4/41; fin- to coarse-grained s a d ;  gravel - 
granite; qmtzose; 2-3 an; stiff; mist. 
0-9-1.1': GRAVEL: d i m  gray (N 5/0); 2-5 ua 
angular (fractured cobble). 
1.1-1.6': GRAVELLY CUYEY SILT: dark yeliowish 
brown (10 YR 4/21; some fin- to coarse-grained 
sand; poorly sorted; well randed to subangular; 
gravel-quartzose; 2-4 cm; stiff; danp. 

3 

2.0-4.0' SAMPLE. 
Recovered 1.7/2.08 = 85%. 

dark greenish gray (5 CY 4/11., 
2.5-3.0': GRAVEL: quartzite. 

-2.0-2.5': GRAVELLY CLAYEY SILT: sane 

ep-4" 
ROCKY FLATS ALLUVIUU 

as 

* ,  7 )  

'3.0-3.7': GRAVELLY SAND: moderate brow 
4 / 4 ) ;  some silt; fine- to coarse-grained 
poorly sorted; gravel quartzite; 2-5 cm; 
stiff; dry. 

Note: 4.0-5.0': Dritted with center bit. 
swple taken. 

above; 

(5 YR 
sand; 
very 

No 

HNu Background: 0.0 
OVA Background: 0.0 

All readings on cuttings8 
in breathing ZOM, on . 
core, and in augers: 0.0 
unless otherwise n o t d  

TRIP BLANK SAMPLE 
180922898 

0.0-1.6' SAUPLE 
(vas only) 
PZ448W002 

0.0-3.0' SAMPLE 
PZ44890003 , ' 

2.0-3.7' SAMPLE 
WOAs only) 
PZ44890204 

3.0-6.0' SAMPLE 
P244890306 

PAGE 1 M 3 



v 
E 

9 

h..tU//J 

7 

SAMM FS W I TCTID 
LITHOLOGIC DESCFilPllON OR UIHER IESTS 

4: 0 

uc3 
E 2  

8 3  $E PERFORMED 

5/6); trace 
angular to 
s a d ;  very 

Note: 8.0-9.0': DriILed with center bit. No FkyA s r r p h  taken. 

9.0-11.0' S W L E .  
Recovered 2.0/2.0' = la. 
SAtOY SILTY GRAVEL: s a m  as above. 

Moth: 11.0-12.0': D r i l l e d  with center bit. No 
srrple taken. 

VEL: S I  as 8bove. 
olive gray (5 Y 4/11: 
swd; w r t z  s a d  nd 

(5 YR 4/4) to 
o coarse grained 
ry stiff; dry. 

ARAPAWOEILARAIIIE FORHATIOW 

13.8-13.9': CLAYSTOWE: s- as above; fim-grained 
s n d  only. 

- 5.0': Reading on Core: 
HNu: 45.0 

6.0': Reeding on Core: 
HNu: 3.0 

6.0-7.3' SAMPLE 
(MAI only) 
P Z 4 4 8 M  

- 

6.0-8.0' SAMPLE 
PZ64890608 

9.0-11.0': Reading on 
Core: 
HNu: 90.0 

8.41' - - 

9.0': Reading in Augers: 
3.0 
Reeding in Breathing 

- 
z ~ n :  0.8 

9.0-11.0' SAMPLE 
(WAS only) 
PZ44890911 
PZC4890011D 

9.0-13.8' SAMPLE 
PZ44890913 , 
P Z ~ 1 3 D  

12.0- 13.9' SAMPLE 
(MA. only) 
P244891214 

13.8-76.0' SAMPLE 
pzc48913ia 



- 
t 
v 

!3 

14.0-16.0' SAIIPLE, 
Recovered 2.0/2.O' = 1ooX. 
S W D Y  CUYSTOWE: moderate brown (5 YR 4 / 4 )  and 

. 
SAMPLE5 COI.LECTR) 

LITHOLOGIC DESCRIPTION OR OTHLR ILSlS 
3 
=Ew 

0 

4 -  <o PERFORMED % 3  mc 
0- FEE 

diu gray (N 5 / 0 ) ;  clay rollr t o  1/16* dry, 
1 / U *  wet; color banding - brown and gray, 
rdlectr weathering; fine-grrind sad; st i f f ;  
dw. 

16.O-18.Ot SAMPLE, 
Recovered 2.0/2.0' = 100%. 
SAlDY CUYSTa)(E: same ar a h .  

TOTAL DEPTH = 18.0' 

14.0-16.0' SAMPLE , 

( m 8  arty) 
P244891416 

16.0-18.0' SAMPLE 
(MA. only) 
p z ~ 1 6 1 a  

FIELD BLANK SAMPLE 
FBPZC4890018 



, 

I 

SPlnPlE NO WE 
Gravelly Cloyey Si It - SGR os dove Oork greenish goy 
15 GI 4/11 0 

\ 9 Grovel - ycrtzite [gp-(gr?I 
Gmvellv Sand - mod korm 15 YR 4141 Sone silt, f 9 to 8:: 

i d  su 
;;; c g dd, pori sorted Gravel quartzite, 2 cm ti 

5 cm Very stif, dry 1 ___..I.* 
SeOoII.0 
,**IO  -4 .e 

Hl Grovel l y  !bdy Si It - drk ye1 h i s h  koun 110 YR 4/21, 
pwly sorted Gravel 0 2 CII to 4 0 cm, an lor to 
sh-rwrded, qurrtzose f g to c g smd r ery stiff, 

dry 
fin S@ Silty Grovel - li$t barn 15 YR 5/61 Troce clay 

Grovel qucrtzose, 2 cm to 6 a, ongulcr to Sub-mjdar 
F g to c g sand Very stiff, dry 



2mnm 

.m R.I 

1 
I 
I 

I 
I 
1 
I 

I 
I 
0 

1 
3 
3 
0 

u 
3 
J 
5 

1 
3 
0 
0 

0 
0 

t4 
a 

E 
6 
6 
111 

(D 
D 
c 
a 

t- 
.E 
0 
111 

I I 



WELL 
C OMPCETION 
INFORM AT10 N 

T O 1 8 1  0 O O t R :  W m l L  77.75 I 

emronobe 3 1  .O f .  

2.94 '  P r o t e c t i v e  c a s i n g  stick up - 

Srrtrmo 60.4 
Y rn t 0 I: 

f l l t m r  Ce8k 

. 

? '/ 
3 5- 



LOG OF BOREHOLE 

n 
t- 
LL 
v 

Q 2 

/ 

/-- ---- 

SAMPLES COLLECTED 

PERFORMED 
LlTHOLOGlC DESCRlPllON OR OTHER TESTS k! 0 

a X I  
t - Q  

6:- 

8 3  $5 

COOROINAES N: 
TOTAL DEPM_3t0' 

DRILLING COMPANY 604es Brothers 
DATE DRILLED September 20, 1989 
ORlll lNG MElHOO Hoilow Stem Auqer 
LOGGED BY W.W. Hurlburt 

GEOLOGlST 

BOREWOCE/'ffELL NO. Ptl5489 
GROUND SURFACE ELEVAlION 6073.4' 
WATER LEV3 ENCOUNTERED 24.0' 

DRILLER D. st&s lo* HdPER A. B&Y 
DRILLING FLUID None 
CHECKED BY P ?  1 

STATIC 27' (01 /15 /!IO) 

SllE dANAGER 

EARP MANAGER 

ARTIFICIAL FILL 

0.0-2.0' SAMPLE. 
Recovered 0.2/2.0 = 60%. 

- 0.0-0.3': ASPHALT. 
'&0.3-1.2': GRAVELLY SILTY SAND: moderate broun (5 

YR 4/4); poorly sorted; gravel subrounded to 
angular, 0.2-6.0 cm, quartzose, feidspar, mafics; 

2.0-4.0 SAMPLE. 
Recovered 1.8/2.0' = 90%. 

t-, GRAVELLY SANDY SlLT: tight brom (5 YR 5/6); some 
'clay;  gravel same as above; poorly sorted; stlff; 

2.0-4.0 SAMPLE. 
Recovered 1 .8 /2 .0 '  = 90%. 
' GRAVELLY SANDY SILT: light b r m  (5 YR 5/61; some 
' clay; gravet same as above; poorly sorted; stiff; 

4.0-6.0' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
'GRAVELLY SILTY SAND: moderate brown (5 YR 4/4); 
trace clay; gravel same as above; caliche present; 

PZlQBBA 

HNu Background: 0.0 
OVA Background: 0.0 

ALL readings on cuttings, 
i n  breathing zone, on . 
core and in augers: 0.0; 
unless otheruise noted 
below. 

TRIP BLANK SAMPLE 
T 80920898 

0.0-1.2' SAMPLE 
(VOAs only) 
pZ49890002 

0.0-3.0' SAMPLE 
P249890003 

2.0-3.8' SAMPLE 
(VOAs only) 
P249890204 

4.0-6.0' SAMPLE 
(VOAs only) 
p249890406 

5 PAGE 1 OF 



r 

SAMRES COUECTR) 

PERFORMED 
LITHOLOGIC DESCRlPTlON OR OTHER TESTS 5? 0 

E W 
E 2" ZkJ 0- I 

g 3  mEz 

6.0-8.0' SAMPLE. 
R.cowred 1.a/2.0' = pox. 
SlLTY GRAVEL: very paLe oruue (10 YR 3/21: sane 

gravel same as above; stiff; dry. 

8.0-10.0' SAMPLE. 
Recovered 1.4/2.0t = 70%. 
SlLTY SAND: modcrate bmm (5 YR 4 / 4 ) ;  some 
'gravel, 0.2-6.0 cm, quartzose, feidspar, mafics, 
sthiangular to subroudcd; poorly sortcd; very 

10.0-12.0' SAMPLE. 
Recovered 1 .0/2.0' = 50%. 
GRAVELLY SAND: moderate bran  (5 YR 4 / 4 1 ;  some 

s m  composition as above; stiff; daap. 

12.0-14.0' SAMPLE. 
Recovered 2.0/2.0' = 100%. 

SAND: same as above. 

12 

3.0-6.0' SAMPLE 
P249890304 

6.0-7.8' SAMPLE 
(VOAs only) 
P249890608 

6.0-7.8' SAMPLE 
P249890608 

8.0-9.4' SAMPLE 
(VOAs only) 
P249890810 

8.0-11.0' SAMPLE 
P249890812 

10.0-11.0' SWLE 
(VWS only) 
PZb9891012 

12.0-14.0' SAMPLE 
(VOAs only) 
P249891214 

12.0-14.0' SAMPLE 
PZG9891214 

10.21 



h 

t 
v 

!2 

14.0-16.0' SAMPLE. 
ecwtred 2.0/2.0' = 100%. 

GRAVELLY SANO: S e  M &OW. 

SAMRCS COLLECrn 

PERFORMED 
5 2  a UMOLOaC DESCRIPION OR OTHER TESTS " Y  

8 3  mi2 
ZE 

SILTY CLAY: Robnt. km (5 Y 4/61 
o medim gray (N 5/0); tr.u of caliche; trace 

fine- to medim-grainad und; wil  sorted; very 
s t i f f ;  dry. 

16.0-18.0' SAMPLE. 
, Recovered 2.0/2.0' = 100%. 

SILTY CLAY: S- M ObOW. 
16.3-17.91: SAWOY SILT: Li*t kan (5 YR 5/61 to 
d i m  gray (N 5/01; well sorted; very s t i f f ;  dry. 

c17.9-18.0': SILTY CLAY: S ~ H  88 16.0-16.3'. 

18.0-20.0' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
CLAYEY SILT: light brown (5 YR 5/6) to d i m  gray 
(N s/o); trace fine- to diun-grained sand: wet1 
sorted; stiff; dry. 

20.0-22.0' SAMPLE. 
Recovered 2.0/2.0' = 100%. 

m,CLAYEY SILT: same as above. 

14.0-16.0' SAMPLE 
(VOAS only) 
P 249891 41 6 

16.0-18.0' SAMPLE 
PZ498914 18 

16.0- 18 .O' SAMPLE 
(VOAS only) 
P249891618 

18.0-20.0' SAMPLE 
(VOAS only) 
P249891820 

18.0-22.0' SAMPLE 
P249891822 

20. 0-22.0' SAMPLE 
(vas only) 
P249892022 



YELL NO. P115489 LOG OF BOREHOLE PAGE 4 O F 5  

22.0-24.0' SAMPLE, 

- -  r a i d  eand; s m  gravel 0.2-2.0 a. 

Racwcml 2.0/2.0' = 100%. 
UYEY SILT: s- as above; som fine- to coarse- 

24.0-26.0' SAMPLE 
Recovend 2.0/2.0' = 1ooX. 
SANDY SILT: light kon (5 YR 
'0.2-2.0 an, s W L a r  to 
caposition as above; fin. 
sand; stiff; wet. 

4/11; 
WL 1 . to 

sane graveL - 
roudcd; sane 
coarse-grained 

ARAPAHOE/LARAnIE FORUATICU I 

26.0-20.0' SAMPLE. 
Recovered 1.8/2.0' = 90%. 
CLAYSTONE: moderate broun (5 YR 4/4) to light gray 
(N 7 /0 ) ;  color banding brown and gray; stiff; dry. 

28.0-29.0' SAMPLE. 
Recovered 0.2/1.0' = 20%. 
CLAYSTONE: sane as above. -. 

22.0-24.0' SMPLE 
[ V M S  only) 
'249892224 

22 -0- 26.0' SAMPLE 
'249892226 

24 .O-26.0' SAMPLE 
( m e  only) 
P249892426 

26.0- 27.8' SAMPLE 
(VOAs only) 
~249892628 

26.0-31.0' SAMPLE 
P24989263 1 

v 24.0' 



- 
t 

x 
-4 

a 

30.0-31.0’ SAMPLE, - -  

SAMPLE5 COLLFCTED 

PERFORMED 
UMOLOQC DESCRlPllON OR OTHER KSlS “ 3  

8 5  we 
E E  

u w  2: 

TOTAL DEPTH = 31.0’ 

30.0-31.0’ SAMPLE 
(VOAs only) 
~249893031 



1 
J 
I 
D 

U 
U 
1 n 

1 
Y 
3 
9 

O 
N 
0 
9 

c 
.1 
0 
9 

m 
..I 
0 
9 

P 
-4 
0 
9 

Lo 
-1 
0 
dl 

111 
-1 
0 
9 

r 
-1 
0 
9 



r 
C L  z w  w >  
0 0  
L O  
w w  h U  

1 
1 
1 
3 

il 
i 
1 
0 

4 
i 
3 
Q 

3 
4 
3 
9 

0 
0 
0 
10 

m 
0 
0 
10 

k 
0 
0 
10 

a 
0 
0 
10 

ffl 
0 
0 
10 

r 
4 
0 
10 

1 Gravei ly Sod - m o d  broun 15 YR 4/91 h e  si 1 t, poor i y  
scrted, sh-rounded to sub-my lor Sane coinpsition os 
obve, stiff, damp 

1 Gravel ly  Sod - Scme os above 

n Grovel 1 y Sad - scme [IS above 

1 Si I t y  Cloy - mod brcun 15 Y 4/41 to med groy iN 5/01 
Troce of coliche Troce f q to I 9 scnd, dl sorted 
Very stiff, dry 

1 
1 

SI I ty Clay - sone as above 
Smdy Si1 t - I ight broun t5 YR 5/bl to meo groy IN 5/01, 
Hell sorted, very stiff, dry 

1 
\ 16 3 I 

Si lty  Cloy - some os obove (reference tntervo i  16 0’ to 

\ 0 11 Clayey S i l t  - light brom 15 YR 5/61 to med yroy IN 5/01 
Troce f 9 to m g and, dl sorted Stiff, dry 
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WELL 
C 0 M P LET10 N 

INFORM A T l O d  

Backllll Y 8 , 0 r ( a ~ ~ 2  1/4" Voldlav bentonite pellets and Silica sand 



/-- 

h + 
IL 

LI THOLOG1 C D ESCRlP ION 
p- 4 0  

LOG OF BOREHOLE 

SAMPLES COLLECTED 
OR OTHER TESTS 

PERFORMED 

0 
I -22-90 BOREHOLE/WLL NO. P115589 

LOCATION GROUND SURFACE ELEVATION 6014.1' ockv flats P b t  
COORDINATES -3.1~ (~p\ WATER LEVEL ENCOUNTERED 1.0'. 22.0' 
TOTAL DEPTH 33.6' 

DRILLING COMPANY DRILLING FLUID None 
DATE DRILLED M r  -5 6 CHECKED BY 4A'. 
LOGGED BY T.A. Lutherer 

COMMENTS 

I 

STATIC 6.67' (01 /15/90) 
DRILLER K. Parker HELPER T. Merrit 

DRILLING M E N O D H d i a w S t e m A u o e r  - / 
GEOLOGIST CEARP MANAGER 

ARTIFICIAL FILL 

0.0-2.0' SAMPLE. 
Recovered 1.3/2.0' = 65%. 
0.0-1.0': GRAVELLY SILTY SAND: reddish brown (5 YR 
3/41: nonstratified; sune silt; 2-4 an quartzose 
broken pebbles; fine- to dim-grained; 
subrcnmded to subangular quartzose sand; stiff; 

1.0-1.3': GRAVELLY SANDY CLAY: dusty brown (5 YR 
2/2); nonstratified; silty; gravels same as 0.0- 
1.0'; sand same as 0.0-1.0'; organics (roots) 
mediun plastic; uet. 

2.0-4.0' SAMPLE. 
Recovered 1.7/2.0' = 85%. 

'- 

'--GRAVELLY SANDY CLAY: same as 1.0-1.3'. 

4.0-6.0' SAMPCE. 
Recovered 2.0/2.0' = 100%. < GRAVELLY SANDY CLAY: pale yellowish brown (10 YR 
10/6) to moderate brown (5 YR 4/41; gravel same as 
above; sand same as above; low to medium 
plasticity; stiff; dam. 

HNu Backgrd: 0.0 
OVA Background: 0.0 

v 1.0' 

All readings on cuttings, 
in breathing zone, on 
core, and in augers: 0.0 
unless otherwise noted 
betow. 

TRIP BLANK SAMPLE 
T B I O O ~ ~ ~ B  

0.0-1.3' SAMPLE 
(VOAs only) 
P250890002 

0.0-3.0' SAMPLE 
P Z ~ O ~ ~ O O O ~  

2.0-3.7' SAMPLE 
(VOAs only) 
~25oa90204 

2.0': Reading on 
Cuttings: 
HNu: 7 



NO. P115589 LOG OF BORElOLE 
h 

E 2  0 UTHoCOGlC DESCRIPTION 

Iz 
Y '3 - -  

u a  =u !2 3 3  $5 

8.0-10.0' SAMPLE. 
Recovered 1.5/2.0' = 75%. 

0.0-10.4': GRAVELLY SANDY CLAY: s 
0.4-11.6': GRAVELLY CLAYEY SAND: 
range (10 YR 8/61: silty; with 

12.0-14.0' SAMPLE. 
Recowred 2.0/2.0' = 100%. 
GRAVELLY CLAYEY SANO: modcrate o 
8/41 to Light b r o n  (5 YR 5/6); 
cobbles; qunrtzose; broken; fim 
cprtzoac send: s t i f f ;  denre; 1 

PAGE 3 OF 5 

SAMPI ES rni.Lmm 
OR OlHfiR lESlS 

PERFORMED 

4.0': Reading on Cuttings 
HNu: 5 
Reading i n  Auger: HNu: 1 
Reading on Core: HNu: 2 

6.67 

6.0-9.0' SAMPLE 
P250890609 

6.0-7.4' SAMPLE 
( w s  only) 
PZ50890608 

6.0': Reading on core 
HNu: 9 

8.0-9.5' SMPLE 
( v a s  only) 
PZ50890810 

8.0': Reading on core 
HNu: 3 
7 

9.0-11.6' SAMPLE 
P250890912 

10.0-11.6' SAMPLE 
(WAS only) 
P250891012 

12.0-14.0' SAMPLE 
(Vas only) 
P250891214 



n c 

UTHOLOUC DESCKlPllON 

I 

SAMPI ES COLLECKD 
OR O'IHER TESTS 

PERFORMED 

14.0-16.0' SAMPLE. - Recovered 2.0/2.0' = 100%. -< GRAVELLY CLAYEY SAND: SENE as 12.0-14.0' with danp 
to moist. 

16.0-18.0' SAMPLE. 
Recovered 2.0/2.0' = 100%. 

'.16.0-17.4': GRAVELLY SANDY CLAY: grayish orange 
(10 YR 7/4) to light brwsr; gravel same as above; 
sand same as above; low plasticity; danp. 
11.4-18.0': SANDY CLAY: light brom (5 YR 5/61 
-mottled with iron staining; fine- to coarse- 
grained quartzose send; sthngular to subrwnded; 
trace 2 cm gravels; dense; firm; medim 

14 

15 plasticity; damp. 

18.0-20.0' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
18.0-18.2': CLAYEY SAND: light brow (5 YR 5/61 
with yetlouish gray (5 YR 7/21; mottled; some 
banding; predominantly fine- to dim-grained 
subangutar to subrounded quartzose sand; iron 

,-, staining; si Lty; rnediun plasticity. 
(f-18.2-10.0': SANDY CLAY: S a m  as 17.4-18.0'; same 
-banding; mediun plasticity; danp. 

16 

20.0-22.0' SAMPLE 
Recovered 2.0/2.0' = 100%. 

\< 20.0-21.8': SILTY ClAYEY SAND: moderately 
yel louish broun (10 YR 5/6); nonstratified mediun 
to coarse-grained; subrounded to subangular; 
moderately sorted; trace 4 cm broken quartzose 
gravels; clay; Lou plasticity; moist. c., 21.8-22.0': CLAY: yetlouish gray (5 YR 7/21 to 

'. . 
* moderate yetlouish broun (10 Y R  5/6); re-worked 
claystone: trace to some sand same as above; trace 

Lt; iron staining; mediun plasticity; to same s 
moist. 

12.0-16.0' SAMPLE 
PZ50891216 

14.0-16.0' SAMPLE 
(vas only) 
P250891416 

16.0-18.0' SAMPLE 
(VOAS only) 
P250891618 

16.0-20.0' SAMPLE 
P250891620 

18.0-20.0' SAMPLE 
(VOAs only1 
P250891820 

20.0-22.0' SAMPLE 
(VOAs only) 
P250892022 



LITHOLOGIC DESCRIPTION 

22.0- 24.0' SAMPLE. 
Recovered 2.0/2.0' = 1ooX. 
SILTY CLAYEY SAW: same as 20.0-21.8'; 
smdy silty clay with trace 2 an randc 
graveis; clay same a8 21.8-22.0'; wet. --. - -  
24.0-26.0' SAMPLE. 
Recovered l.O/?.O' = 50%. 
S M Y  SILTY CLAY: same as 21.8-22.0'. 

26.0-28.0' SAMPLE. 
Recovered 1.5h.O' = 75%. 
SANDY SILTY CqY: same as 24.0-26.0'; 

'* to very stiff. 
I-.& / / I  

28.0-30.0' CUTTINGS 
28.0-29.0': SAkDY SILTY CLAY: Same as 

k-=--r-;l/ / /I '*. 

ARAPAH~EILARAMIE FORMATION 

29.0-30.0': CdAYSTONE: light olive gra 
to light browti (5 YR 5/61: mottled: M 
si 1 ty; dense: ,damp. 

OLE PAGE 4 O F 5  

I;AMM rc rn~t  tcm 
UR uItIER 1CSIS 

PERFORMED 

grading to 
quartzose 

with stiff 

j. 0- 28.0' . 

(5 YR 6/11 
Ptrat i f id; 

20.0-24.0' SAMPLE 
P250092024 

v 220' 

22.0-24.0' SAMPLE 
(WAS only) 
P250892224 

24.0-28.0' SAMPLE 
P250892428 

24.0-25.0' SAMPLE 
(VOAs only) 
P250892426 

26.0-27.5 ' SAMPLE 
(Vas only) 
P250892628 

FIELD BLANK SAMPLE 
FBPt5089006 
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29 

30- 

31 - 

32 

33. 

34 

35 

36 

I 

SAMPl ES COLLECTED 
Z E  Q- UMOLOGlC DESCFtlPTlON OR OTHER TESTS 

0 

u a  I W  
a0 C2-l me U =  PERFORMED 

3 

TOTAL DEPTH: 33.6' 

CUYSTONE: s a n  as 28.0-30.0'; with silty to  very 
silty; trace wry fine to fine-grained sand; danp. 

Note: 31.5-33.6': Drilled with center bit. No 
s g p l c  taken. 
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Gravelly Si I t  Sod - reddish brow 15 YR 3/41, non- 

ebbles F g to m g I sub-rwnded to sub-mylor sod 
strotified 5 one silt 2 cm to 4 cm quartzose broken 

!tiff’ dry 

Grovel ly Sad Cloy - dusty brown 15 YR 2/21, nm- 
sme as 0 0’ to 1 b’ OrOonics lrootsl. med plostic, uet 
strotified 3 ilty grovels m e  (IS 0 0’ to 10’ Sod 

d 1 

NO SAWIE. 
Grovel I Sandy Cloy - some os above ireferem intervol 1 0’ 
to 13’ 1 

Grovel ly Sady Cloy - pole yet Imrsn brmn IiO YR lOl6l to 
m o d  brolin (5 YR 9141 Grovel some os obove Sod some 
os above  lo^ to md plasticity) stiff, domp 

Gmel ly Cloyey Smd - I ight 01 ive brmn i5 YR 5/61 Smd 
sme  os above Grovel some OS above Lou plasticity, 
stiff, danp 

Gravelly Cloyey Smd - I ight broun 15 YR 6/21, loccosroml l y  
grading to Grovel ly Smdy Cloy frm 9 1’ to 9.5’1 Rest 
soe os interval 4 0’ to 6 0’ 





I 
^ ^  

mnm 

I 

1/21 

mnm 

SORU 

IlllU 

nmnn 

; I  I ty Clayey %nd - mod ye1 lwrish brwn 110 YR 5/61, 
ionstrot if led tl g to  c g sub-rounded to sd-o~u~or, 

:lay, I O H  plasticity, moist 
I nod sorted Trace 4 cm broken quortzose grovels I 

Cloy - el louish 0-7 I5 YR 7/21 to mad ye1 louish brown 
110 YR !k1 Re-hmed Claystone Troce to some smd 
some os atme Trace to sone si  It, iron stoinino, ned 
nlasticitv moist 
SI I ty Cla ey Sod - some as obove (reference iniervol 
20 0 to ! 18'1, yoding to SMh SiIty clay with troce 
2 cm rounded quartzose grovels Cloy ame os 21 8' to 
22 0' interval, Met 

Son$ Si It Cloy - some as dove (reference intervol 
21.8 t o  d 0'1 

Cloy - sane os obove ireference intervol 
0'1, crith stiff to very stiff 

Cuttings Sod Silt Eloy - some os obove Irefererce 
intervol 26 0' 1 6  o 28 '1 

T o p  of Bedrock 
Cuttirqs light olive g (5 l" 6/11 to light brow 15 l" 
5/61, mottled Nmstroti 9 led, silty, dense, dolp 



I 

, 

MYSTONE Cuttirgs S ~ R  os hove (reference intervol 28 0' to 30 0'1 
Hith silty to very silty, trace v f g to f g sad, hmp. 

TO = 33 6' 



0 OA By/Date 

C O M P L E T I O  
INFORMATI0 \ 

,-, 3 . 0 '  P r o t e c t i v e  c a s i n g  s t i c k  up  

j , /TOO 1.81 I . 



LOG OF BOREHOLE 

h c 
L SAMPLES COLLECTED 

PERFORMED 

u 

LllHocoGlC DESCRIPTION OR OTHER KSTS 
i E g  5 Q, 

L2 8'3 SE 
2 w  ac3 

L 

QA BY/DATE/&. & /J - -  /> Qn BORMOLE/HRL NO. Pll5689 
LOCAllON a t  GROUND SURFACE ELE'fAllON 6006.9' 
COORDINATES N36,55286 E19,911.10 (RFP) WATER L E v n  ENCOUNTERED 19.5' 
TOTAL DEPTH 23.5' STATIC 6.89' (09/15/89) 

DRLUNG COMPANY Bodes Brothers DRIWNG FLUID None 
DATE DRILLED h l y  10, 1989 
DRILLING M N O O  Hollow Stem Auqer 
LOGGED BY SP. Cupenter 

COMMENTS 

HWER T.Menitt DRILLER K. Parker 

GEOLOGIST CEARP MANAGER 

.w. .-e.- ARTIFICIAL FILL 

0.0-1.5' SAMPLE. 
Recovered 0.811 .5' = 53%. 
GRAVELLY CLAYEY SAND: moderate brown (5 R 3/41; 
fine- to very coarse-grained sand; 1 to 6 cm 
gravel; trace cobbles; nonstratified; poorly 
sorted; subangular; quartzose; moderately 
consolidated; dense; moist to slightly moist. 

1.5-3.5' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
1.5-2.2': GRAVELLY CLAYEY SAND: same as above. 
2.2-3.0': GRAVELLY SANDY CLAY: moderate reddish 

(brown (10 R 6/6) to dark reddish brown (10 R 3/41: 
fine- to very coarse-grained sand; up to 2 cm 
gravels; nonsttatif id;  moderately consol idated; 
stiff; mediun plastic; moist. 

I LT<-Ay//- ROCKY FLATS ALLUVIUM 

3 -3.0-3.5': GRAVELLY CLAYEY SAND: dark yellowish 
orange (10 YR 616); fine- to very coarse-grained 
sand; up to 2 cm gravels; nonstratified; poor 
sorting;subangular; quartzose; dense; iron oxide 
staining; moist. 
3.5-4.3': Drilled with center bit. No sample 
taken. 

4.3-5.5' SAMPLE. 
Recovered 1.2/1.2' = 100%. 

gravels; low plastic. 
+GRAVELLY CLAYEY SAND: same as above; 1 to 4 cm 

HNu Background: 0.0 

ALL readings on core, in 
breathing zone, and in 
augers: 0.0; unless . 
otherwise noted below. 
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SAMM-CS C O L I C 0  

PERFORMED 
LlTHOLOGlC DESCRlPllON Of? UIHW IESlS 

Y suo: smne as a h ,  dark 

7.5-9.5' SAHPLE, 
Recovered 2.0/2.0' = 1ooX. 
GRAVELLY CLAYEY SAND; same as above. 

9.5-11.5' SAMPLE,. 
Recovered 1.2/2.0' = 60%. 
GRAVELLY CLAYEY SAND: same as above; Light brow 
(5 YR 5/61, to dark yellowish orange (10 YR 6/61, 
to dusky yellow (5 Y 6/41: laminated. 

11.5-13.5' SAMPLE. 
Recovered 2.0/2.0* = 100%. 
11.5-12.2': SANDY CLAY: yellowish gray (5 Y 7/21 
to dusky yellow (5 Y 6 / 4 ) ;  trace gravels; 

iun plastic; slightly calcareous; moist. 
2-13.5': GRAVELLY CLAYEY SAND: varicolored; 
e reddish brom (10 R 5/41. to dark vellouish 

orange (10 YR 6/6), to light brow (5 YR 5/6) to 
&sky yellou (5 Y 6/6); fine- to very coarse- 
grained sand; 1 to 6 clll gravels; poor sorting: 
shangular; quartzose laminated by color and clay 
content; dense; moderately consolidated, low 
plastic: iron oxide stain; moist. 

6.89' 



- 
t 
v 

9 

13.5-15.5' SAMPLE, 
Recovered 2.0/2.0' = 100%. 

cl3.5-15.3': CLAYEY SAND: light brom (5 YR 5/61, 
'to yellowish gray (5 Y 7/2), to grayish orange 

SAMR.FS COlLCCTED 

PERFORMED 
6 8  a, UTHoCOGlC DESCRIPTION OR OMER lESTS 

Y 0 

4 -  ZE 
8 3  mi= 

pi& (5 YR 7/21: mottled; medim- to coarse- 
grained s a d ;  moderate sorting; subangular; 

- quartzose; dense; moderately conaolidated; lou to 
medium plastic; s w  claystone pieces; iron oxide 

Q stain; moist. 
'(15.3-15.5': GRAVELLY SANDY CLAY: light brom (5 YR - !5/6); fine- to very coarse-grained sand; 1 to 3 an 

gravels; moderately consolidated; very stiff; Lou 
plastic ; moist. 

- 15.5-17.5' SAMPLE. - Recovered 1.7/2.0L = 85%. 
'*.15.5-16.0': GRAVELLY SANDY CLAY: same as above; 

/&16.0-17.2': SANDY CLAY: tight brom (5 YR 5/6) to 
akndant iron oxide. 

'grayish orange pink (5 YR 7/2), to light olive 
gray (5 Y 6/11 varicolored; mottled to lenticular 

.a .c inclusions; fine- to mediun-grained sand; trace 
16 .-.- gravel; moderately consolidated; very stiff; 

. .  d i m  plastic; iron oxide, moist. - -  
17.5-19.5' SAMPLE. 
Recovered 1.0/2.0' = 50%. 

J-GRAVELLY CLAYEY SAND: light broun (5 YR 5/6); 
".rnediun to coarse ground sand; 1 to 4 cm gravels; 
roderate sorting; subangular; quartzose; 
nonstratified; moderately consolidated; dense; low 
plastic; moist to very moist. . .  . . .  

18 

19 

19.5-21.5' SAMPLE. 
-Recovered 2.0/2.0' = 100%. 
19.5-19.7': GRAVELLY SLIGHTLY CLAYEY 
above; wet. 

ARAPAHOE/LARAMlE FORHATlON 

SAND: same as 

19.7-21.5': CLAYSTONE: dark yellowish orange (10 
YR 6/6), to  moderate yellowish brown (10 YR 5/41 
to medim light gray (N 6/01: btocky; laminated by 
color; weathered; well consolidated; mediun to 
high plastic; manganese oxide and iron oxide 
stainings; moist. 

20 

19.5' 

I) 

I) 



WRL NO. P115689 LOG OF BOREHOLE 

LIMOLOGIC DESCKlPllON 

21.5-n.5' SAMPLES, 
Rocovered 2.W2.0' = 1OOX. 

- CLAYSTOWE: sme as above; mcdiun light gray (I 
6/01 to durky yellow (5 Y 6/41 to dark yell0ui.h 
orang8 (10 YR 6/61. 

+ 

TOTAL DEPTH: 23.5' 

29 I 
1 m  

PAGE: 4 O F 4  

SAMNIT; C N l  ECTD 
OR OTHER lESTS 

PERFORMED 
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CLAYSTONE Sme os obove - ined I q h t  gay IN 6/01 to dusky ye1 /OH 
15 Y 6/41 to dark yellouish orange 110 YR 6/61 ' 

TO = 23 5' 



WELL 
C 0 M P LET1 0 N 
INFORMATION 

W a l l  Wo. P21578.9 
coorabaa8.r N 36489. 60 E 20322.45 (UP) ELaration: GlOUnd Surtm8a 6002.0 '  
To ta l  oaotn:  wait  1 9 . 5 9 '  

T O O  O f  Ca8lnQ 6003 .G6'  
Borarm4. 22-0 I 

FOrcl8tbmr of  Comoimt&on ROCiiV Flats Alluvium 
Cartaw Matar681 Schedule 40 PVC carin9 o~ammror 2 318'' 0.D. 
Scrramr ~mtarbal. Schedule 40 10-slotted PVC SUrt8Ua C88ln 

Data 4nsta~lme 09 /75 /1989  A O O r o r m d  8r 
tn.t.4b.d By C .  blarzicola S 48 a' Y a a 9 r 

C E A R P Y -  

G. 010 91. t 

Carnmm,ntr Set stainless steel centralizer from 19.7' to 18.5' below ground surface. 

~~ 

.-, 2.6' Protective casing stick up 

T O O  O f  Caattb9 1.66' 

Brc.flll Yat.,(.iLJ 1/4" Volclay bentonite pellets and slough 



LOG OF BOREHOLE- 

e + 
Ir- 
v 

OA BY/DATE \L,, -% 
LOCATION R d v  fiai 
COOROINATES I .- _, . 

TOTAL DEPTH 220' 

SAMFIES COLLECTED 

PERFOFIMED 
t - ( l  = =  (l LITHOLOGIC oEsmiPnm OR OTHER ESlS 

4f 52 

4 -  =Ew so, SE 

!s Plant 
'lS.MQ.60 €20.322.45 (RFP) 

0.0-0.9' SAMPLE 
1 (VOAS only) i P252890002 

DRILLING COMPANY Bodes Brottrws 
DATE D R W  S 

2.0-3.4' SAMPLE 
( v a s  only) 

~ P252890204 

ternber 22, 1989 
DRILLING ME%OO Gorr Stem Auqer 

~ 3.0-5.0' SAMPLE 

~ p25289030s 

LOGGED BY C.M. Mmicoio 
GEOLOaST 

COMMENTS 

BOREHW/vlEu. NO. F215789 
GROUND SURFACE ELEVAION 6002.0' 
WATER LEVEL ENCOUNTERED 14.0' 

DRILLER K. Parker HELPER T. Merritt 
DRILLING FLUID None 
CHECKEDBY 

STAllC 14.07' (01 /15/90) 

v SllE MANAGER 

EARP MANAGER 

' -/A ARTIFICIAL FILL 

... 

0.0-2.0' SAMPLE, 
Recovered 0.9/2.0' = 45%. 
0.0-0.3': ASPHALT. 
0.3-0.9': GRAVELLY SANDY CLAY: modcrate yellwish 
bran (10 YR 5/4) to tight bran (5 YR 5/61 to 
modcrate brown (5 YR 3/4); broken gravet fragamts 
to 4 cm; sllburgutar; quartzose, mediua-grained 
sand; moderately plastic; unconsolidated; poorly 
sorted; iron staining throughout; moist. 

Recovered 1.4/2.0' - 70%. 
2.0-2.8': GRAVELLY SANDY CLAY: same as above. 

2.0-4.0' SAMPLE. 

R O m  FLATS ALLWlUn 

2.8-3.4': GRAVELLY CLAY: sane sand; moderate brow 
(5 YR 3/4) to Light brwn (5 YR 6/61: gravels to 4 
an; subengutar; plastic; firmty packed; moist. 

4.0-6.0' SAMPLE. 
Reewered: 2.0/2.0' = 100%. -- < 4.0-5.0': GRAVELLY SANOY CLAY: moderate bran (5 
YR 3/4) to moderate brown (5 YR 4/41 to tight 
brown (5 YR 5/6); broken gravel fragments to 6 cm; 
quartz; subangular; mediun- to coarse-grained 
sand; akncbnt iron staining; mist. 
5.0-6.0': GRAVELLY CLAYEY SAND: roderate brom (5 

'- YR 3/4) to moderate brown (5 YR 6/41 to tight 
brown (5 YR 5/6); broken gravel fragments to 6 cm; 
subsngutar; more mediun- to coarse-grained sand; 

4 

poorly sorted; consotidated; low plasticity; +>;;$gh mist. 

HNu Backgroud: 0.0 
OVA Backgroud: 0.0 

A l l  readings on cuttings: 
on core; in breathing 
zonc; and in augers; 0.0 
vltess otherwise noted 
ktOU. 

TRIP BLANK SAMPLE 
PZ092289TB 

0.0-3.0' SAMPLE 
P252890003 



6.0-7.0' SAMPLE. 
Ruovered l.O/l.O' = 100%. 
GRAVELLY CLAYEY SAM: moderate brow (5 YR 3/4); 
gravel fraqmcs to 6 em; subu\gular; 
-lidatad; poorly sorted; medium-grained 
s a d ;  low plasticity; rhap. 

Note: 7.0-8.0': D r f l h d  with center bit. No 
srrpLe taken. 

7 

8.0- 10.0' SAMPLE 
R u o v e r a d  1.4/2.0' - 7ox. 

.8.0-8.7': S I L T Y  U W O Y  CLAY: trace gravel; moderate 
brarn (5 YR 4 / 4 )  to light brwn (5 YR 5/61; 
gravels to 1 an; subengular to subrandcd; very 
fine- to medium-grained sand; low plasticity; 
cnccnsolidated; poorty sorted; dry to danp. 
8.7-9.4': CLAY: trace very fine gravels; 
light olive gray (5 CY 8/11; gravel fra-ts to 2 
ca; coarse- to very coarse-grained sand; dense; 
very plastic; tightly conpscted; moderate to we l l  
sorted; moist. 

<_SANDY CLAY: trace gravels; sane as above. 

12.0-14.0' SAMPLE. 
R e c o v e r e d  1.3/2.0' = 65%. . 
GRAVELLY W Y  CLAY: light brown (5 YR 5/61 to 
'lood.rate brom (5 YR 4 / 4 ) ;  chy is very dusky red 
(10 R 2/2); gravels to 5 an; stdmngular to 
subrovdcd; qurrtr to granite; fine- to nwdiua- 
grained sand; iron staining throughout; moderately 
consolidated; Lw to moderate plasticity; poorly 
sorted; danp to moist. 

5.0-7.01 S W L E  
P252890508 

4.0-7.0' W L E  
(WA. only) 
PZS2890608 

8.0-9.4' S A W  
( V W  only) 
PZ52890610 

10.0- 12.0' SAI 
(WA. only) 
PZ52891012 

E 

LE 



n 

t 
W 

f2 

very coarae-grained sand. 

SAMPLES POlLECm) 

PERFORMED 
E E  Q LlTHOLOaC DESCRIPTION OR OFHER TESlS u w  = m  

%! 12 

8 3  mc U =  

16.0-18.0' SAMPLE. 
Recovered 0.2/2.0' = 10%. 
7 cm gravel fragment; quartzite. 

ARAPAHOE/LARAMIE FORMATION 

18.0-20.0' SAMPLE. 
Recovered 2.O/2.Of = 100%. 
CLAYSTONE: Light brown (5 YR 8/6) to moderate 
brom (5 YR 4 / 4 ) ;  tightly conpected: moderately to 
highiy plastic; iron staining throughout; carbon 
blebs throughout: very weathered; danp. 

20.0-22.0' SAMPLE. 
Recovered 2.0l2.0' = 100%. 
CLAYSTONE: brown gray (5 YR 4/11 to Light brown 
gray (5 YR 6/1); moderately to highly plastic; 
tightly conpacted; moist. 

Recovered 0.9/2.0' = 45%. 
GRAVELLY CLAYEY SAND: same as above: saturated and 

12.0-13.3' SAMPLE 
(VOAo only) 
P252891214 

12.0-14.9' SAMPLE 
P252891216 

14.0-16.9' SAMPLE 
(VOAs only) 
P252891416 

18.0-20.0' SAMPLE 
( V a s  only) 
P252891820 
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29 1 

YIELL NO. P215789 LOG OF BOREHOLE 

I 

23 1 1 1  TOTAL DEPTH = 22.0' 

PAGE 4 

SAMPLES ( 
of? OWEl 

PERF0 
I 

18.0- 22.0' SAM 
P252891822 

20.0-22.0' SAM 
(WMS only) 
~wa92022 

x 4  

I-LECTR) ~1 iESTS 



umrm sons 

1 

1 
J 

i 
1 
1 
0 

1 
1 
1 
Q 

F 
F 
F n 

D 
lr r n 

k 
F 
F 
ffl 

Io 
F 
L 
I 

ul 
F 
L 
10 

r 
L 
L 
10 

m 
I 
L 
I 

N 

w I Asoh I t 
I 

Grovel l y  Sod Clo  - mod ye/ h i s h  brown 110 YR 5/91 to 
light brolsl I 5 5  YR lbl to mod Srwn I5 YR 3/41 Broken 
grovel froqlnents to 4 cm , sub-mylor, quortzose H g 
smd nod plastic, uncoffiol I poorly sorted, iron stoining 
tkouohwt, moist 

> 
CL Gravelly krdy Cloy - mod brmn 15 YR 3/41 to  md brota 

15 YR 4/41 to light brow 15 YR 5/61 Grokm grovel 
froyents to 6 cm , quartz, sub-angular !I g to c g sod 
Ahrdt iron staining, moist 

h U  I 
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CLAYSTONE SroNn qroy 15 YR 4111 to Iignt broun $ 0 ~  15 YR 6/11 nod 
to ht$ly plosttc, tightly ccmpxred, moist 

io I 22 0’ 



w ELL 
COMPLETION 
INFORMATION 

~ :- 

By/-. 

3.1' Protective 

T O O  O f  Ca8tR9 2 . 0 '  

2 
Beca1111 Y.torta&: 114'' Volclay bentonite pellets and slough 





LOG OF BOREHOLE 

WATER L M L  

DRII-LfR K. Parker HELPER 

OA HY/DATE a M- / - t r -b ,  
LOCATION Rocky flats Pld; oridnd ~aszsrd w e  ~ ' i  

COORDINATES 
TOTAL DEPTH 16.0' STA IlC 

DRIlllNG COMPANY Bodes Brothers DRILLING fl.UI0 . None 
DRILLING M E T H O O M O W  Stem Auger 
OAlE DRILLED Novernber 2, 1989 CHECKED BY y. A &H/h 

LOGGED BY S. P. Curpmter 
srfr:  MANAGE^ 

GEOLOGIST EARP MANAGER 
COMMENTS 

. .  

ROCKY FLATS ALLUVIUM 

0.0-2.0' SAMPLE. 
Recovered 1.2/2.0' = 60%. 
GRAVELLY CLAYEY SAND: dwky yellowish brom (10 YR 
2/21 to pale yellouish brom (10 YR 6/2); 
roostratifid; fine- to very coarse-grained sand; 
1 to 5 an graveks; trace to sane silt; poor 
sorting: srrbengular; quartzose; tow plasticity 
mdiun denre; calcareous in lowr 0 .21 ,  mist 
2.0-4.0' SAMPLE. 
Recovered 1.5/2.0' = 75%. 
RAMLLY SILTY SAND: same as above; uith light 
brom (5 YR 6/41 to very pale orange (10 YR 8/21; 
trace to same clay; lw to norptasticity; very 
catcarcars; thin wet lenses 

2 
u 

-4e - 0.- 

L.0-6.0' SAMPLE. 
Recovered 1.3/2.0' = 65%. 
4.0-5.1': GRAVELLY SILTY SAND: sane as above; uith 
light brow (5 YR 5/6) to moderate wllwirh brown 
(10 YR 5/41: 

LS.1-5.3': CLAYEY SILT: very pale orange (10 YR 
8/2); mtratifid; trace to sane fine- to very 
coarse-grained sand; trace gravets; low to medim 
plasticity; very catcar-; stiff; danp. 

4 

r 

. .  

ROCKY FLATS ALLUVIUM 

0.0-2.0' SAMPLE. 
Recovered 1.2/2.0' = 60%. 
GRAVELLY CLAYEY SAND: dwky yellowish brom (10 YR 
2/21 to pale yellouish brom (10 YR 6/2); 
roostratifid; fine- to very coarse-grained sand; 
1 to 5 an graveks; trace to sane silt; poor 
sorting: srrbengular; quartzose; tow plasticity 
mdiun denre; calcareous in lowr 0 .21 ,  mist 
2.0-4.0' SAMPLE. 
Recovered 1.5/2.0' = 75%. 
RAMLLY SILTY SAND: same as above; uith light 
rom (5 YR 6/41 to very pale orange (10 YR 8/21; 
trace to same clay; lw to norptasticity; very 
catcarcars; thin wet lenses 

L.0-6.0' SAMPLE. 
Recovered 1 3 2 . 0 '  = 65%. 
4.0-5.1': GRAVELLY SILTY SAND: sane as above; uith 
light brow (5 YR 5/6) to moderate yellwirh brown 

LS.1-5.3': CLAYEY SILT: very pale orange (10 YR 
8/2); mtratifid; trace to sane fine- to very 
coarse-grained sand; trace gravets; low to medim 
plasticity; very catcar-; stiff; danp. 

HMu background; 

At1 readings in 
breathing zone; 
in cuttings: 0.0 
otherwise noted 

T R I P  BLANK SAMPL 
T B 1 l0289B 

0.0-1 -2' SAMPLE. 
(WAS arty)  
P ~ I  ma90002 

0.0-3.0' SAMPLE. 
P3179890003 

..2.0-3.5' SAMPLE. 
( W A S  only) 
PSI ma9020c 

3.0-5.3' SAMPLE. 
~3179a90306 

4.0-5.3 SAMPLE. 
(VOAS only) 
P3179890406 

I C E D  
ESTS 
10 

I 

.. . 

. .  

.o. 
Jger; in 
'I core; 
untcss 

?LOU. 

/ 

L/' 



0/2); nonstratified; trace sand; grawls; Lou to 
mediua plasticity; very cakarcarz; c1a-t- 
inctusions; stiff; moist 

BEDROCK 

6.4-8.0': CLAYSTCUE! light olive gray ( 5 ' Y  6/1) to 
tight gray (N7/0); stained dark yellowish orange 
(10 YR 6/6); blocky; mtratified; trace silt; 
iron staining; mdim to high plasticity: 
Hatherd; calcar- deposits; firm; moist . 

8.0-10.08 s w i E .  
Recovered.2.0/2.0' = 1ooX. 
CLAYSTCUE: same as above; at 8.3-8;C' and 9.1- 
9.2'; coqrrc- to very 'coarse-graid sad; 
'sorted; sukandcd; quartzwe; calcareous c m t ;  . 
friable; d i m  hard; vet. . .  

. . -  . .  
10.0-12.0 SAMPLE. 
Recovered 2.012.0' = 100%. 
CLAYSTCUE: same as above; mdiun light gray (N 
6/0); no calcareous deposits; firm to d i u n  hard. 

12.0-14.0' SAMPLE. 
Recovered 2.0/2.0' = 1ooX. 
CLAYSTONE: sme as above: medim gray (N 5/0) to 
light olive gray (5 Y 6h); trace to some silt: 
trace manganese deposits. 

- 
6.0-8.0' S W L E .  
(VOAS only) 
P3129890608 

6.0-10.0' SAMPLE. / 
P3 1 7989061 0 
P31798906100 

8.0-10.0' SAMPLE. 
( W A S  only) 
P3 1 7989081 0 
P31798908100 

. .  

. . .: 

.. . 

. .  
. .  

8.3' 



MLL NO. P317989 LOG OF BORLHOLE PAGE .? OF 3 

I lC.O-16.0 SAMPLE. 
Recovered 2.0/2.0* = 100%. 

- ClAYSTOUE: s- as above; Light olive gray (5 Y 
6/1) to b r k y  yeLlou (5 Y 6/C); trace 
cartKneccOUr. 

TOTAL DEPTH = 16.0' 
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CLAYSTONE Sme os above - med I ight oy 1N 6/01 No colcweous 
deposits Firm to ned hor B 

CLAYSTONE Same os above - med goy iN 5/01 t o  I ight 0 1  ive yoy 
15 Y 6/11 Tract to some silt, trace manganese deposits 

CLATSTONE Sone os above - I ight 0 1  ive roy 15 Y 6/11 to dusky 
yellow (5 Y 6/41 Troce ca i% OncceoE 

10 16 0' 



,-, 2.75' Protective casing stick up 

SWt880  00.b 
Y t 0 r ma: 

PIItmr ~ m e k  
Lonmtn (It.) 



LOG OF BOREHOLE 

QA BYDATE -@? x h / / - 7 z - m  BOREHOCE/KLL NO. ~218089 
LOCATION Rocky Flats Plant; %id R- ymt. !ha GRWO SURFACE ELNAAON 
COORDINA IES WAm L M L  ENCOUNTERED None 
TOTAL DEPTH 16.0' SlATlC 

DRILLER K. Parker KLPER C. Pdtier 
DRILLING C W A N Y  B o d f f t h e r s  DRlluNC I U D  None 
O A K  DRILLED N o m  1. 1989 MECKED BY +A m / x / n  1 - -  
DRILLING MElHOO Hdlow Stem Auaer SITUANAER 
LOGGED BY S. P. Caroenter 

GEOLWST EARP MANAGER 
COMUENTS 

' 

R& FLATS AlLWlW 

Recovered 1.2IZ.O' = 60%. 
GRAVELLY CLAYEY SAND: moderate bran (5 YR 4 / 4 )  
dark yellowish brow, (10 YR 4/2>; mtratified; 
fin- to very coarse-grained s n d ;  1 to 8 an 
gravels; poor. sorting; srrbrankd; qwrtrose; Lou 
plasticity; d i m  dense; moist. 

2 . 0 - 4 . 0 9  SAMPLE. 
Recovered 1 .3/2.01 = 65X. 
GRAVELLY W Y  CLAY: -rate bran (5 YR 4/41 
nodcrate yellwish brar\ (10 YR 5/41: 
nmtratificd; fin- to wry coarse-grained s v d ;  
1 to 8 a n  grmls to cebbles; poor sorting; 
srrbrandcd; qwrtzose; lac plasticity; very stiff; 

sand; scme gravek; trace silt; poor sorting; 
stbrovdcd;  qmrttose; Low to nedirn plasticity; 
calcareous; iron staining; wry stiff; moist. 

HWu bsckgroud: 0.0. 

ALL readings in breathing 
zone; on core; on . 
cuttings; pnd in awn;. 
0.0; rnlesr otherwise . * 

notd below.. 

TRIP BLANK SAMPLE: 
181101898 

0.0- 1.2' S W L E  
(VOAS onky) 
op03890002 

0.0-3.0' S W L E  
0903890003 

PAGE 1 OF 3 



RLL NO. P218083 LOG OF COREItIOI-E 

ARAPAHOE/lARAUIE FORMATION 

6.0-8.0' SAUPLE. 
Recovered 2.0/2.0' = 100%. 
CLAYSTONE: pale yellowish brow (10 YR 6/2) light 
olive gray (5 Y 6/1); blocky; mtratified; trace 
very fim-grained sand; trace silt; mediun to high 
plastic; calcareous deposits; iron staining 
throughout; very weathered; firm to mediun hard; 
mist. 

8.0-10.0' SAUPlE. 
Recovered 2.0/2.0' = 100%. 
CLAYSTONE: same as above; decreasing amumt of 
calcareous material; trace dendrites. 

10 4- 12.0' SAUPlE . 
Recovered 2.0/2.0' = 100%. 
SILTY CLAYSTOUE: mediun light gray (N 6 / 0 ) ;  
blocky; mtratified; trace to some very fine- 
grained sand; mediun plasticity; iran staining at 
10.0-10.6': hard; moist. 

12.0-14.0' SAUPLE. . 
Recovered 2.0/2.0' = 100%- .~ ._ ._ 

12.0-12.4': SILTY CLAYSTONE: same as ateve, 
increased iron staining. 
12.4-13-0': SILTY TO CLAYEY SANDSTONE: light gray 
(N 7 / 0 ) ;  very fine-grained sand; well sorted; 
rounded; quartzose; mediun to nonplastic; mediun; 
hard; moist. 
13.0-14.0': SILTY CLAYSTONE: same as above. 

6.0-8.0' SAUPLE 
(VOAS only) 
OP03890608 

8.0-10.0' SAUPlE 
( W S  only) 
CP03890810 

6.0-10.0' SAUPlE 
OP03890610 
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SAMPI F? mi I rcm 
E 2  a LITHOLOGIC DESCRlPTlON OR UIHfiR TESTS 

k! iz 

Q a  
E O  PERFORMED a 1  u t  

14.0-16.0' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
CLAYSTONE: medim light gray (N 6/01 Light olive 
gray (5 Y 5/21; blocky; mtratified; trace sand; 
trace silt; mediun to high plasticity; weathered; 
trace calcareous; iron staining; rnediun hard; 
moist. 

TOTAL DEPTH = 16.0' 

. .  

. .  

0 
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SILTY BAYSTONE Hed 1 1  t yoy IN 6/01, blccky, non-strotified h e  to 
sme v ?\ son4 med plasticity, iron staining frm io 0' 
to 10 6'' ar4 noist 

SILTY IIAYSTONE Sme as ohve - increased iron staining 

SILTY ShNISlCblE Si I ty to Cloyey Sonkitone - I ight qroy IN 1/01 V f 9 
sin4 well sorted, , .  , rounded, quartzose, med to mn- 
plostic, ned hrd, moist ' 

$Illy kAlSTONE $we os above (reference interval 12 0' to 12.4'1 
\ 

ClATSToNt fled light goy IN 6/01, light olive yoy 15 Y 5/21 
blockv nm-strut if led Troce sod lroce si It hed 
t o  hi$ plasticity' Heathered, troce calcareous, iron 
staining aed hrd, mist 

TO = 16.0' 



,-, 3.5' Protective casing stick up 

' 9 '  

3.20'  
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LOG OF BOREHOLE 

- 
c 
LL 

I - =  a, LlTHOLOGlC DESCRlPllON 
w x o  4 0  $a 
Q (3A m c  

Y 2 
1 1  

v 

QA BY/DATE $A rm // -1.2 -90 BOREHOCE/WELL NO. P 41 8289 
LOCATION Rock; flot.$$?iqind piocess Waste Limes GROUND SURFACE ELEVAnON 6016.9’ 
W3W‘4ATES N35.973.94 E19.543.54 (RFP) WATER LEVEL ENCOUNTERED 20.0’ 
TOTAL DEPTH 33.0’ STAllC 9.1 9’ (1 2 /14 /89) 

DRILLER K. Parker HELPER T. Merritt 

SAMPLES COLLECTED 
OR OTHER TESTS 

PERFORMED 

DRILLING COMPANY Bodes Brothers DR lLUNGmD None ~ 

OAT€ DRILLED November 7. 1989 MECKED BY /A. ,gfhmY&x 1 

DRILLING METHO Hollow Stem Auqer 
LOGGED BY S.P. Carpenter 

SI$ MANAGER 

GEOLOGIST CEARP MANAGER 
COMMENTS 

ARTIFICIAL FILL - 
0.0-2.0‘ SAMPLE. 
Recovered 1.6/2.0f = 80%. 

sLL30.0-0.S8 : GRAVELLY SAND: moderate brow (5 YR 
- 6/41; nonstratif id; fine- to very coarse-grained 

sand; 1 to 3 cm gravels; poor sorting; subangular; 
quartzose; no plasticity; loose; daw. 
0.5-1.6’: GRAVELLY SANDY CLAY: grayish broun (5 YR ”,/,,; nonstratified; fine- to very coarse-grained 
sand; 1 to G cm gravels; poor sorting; subangular; 
quartzose; Lou plasticity; stiff; moist. 

- ROCKY FLATS ALLUVIUM 

2.0-4.0‘ SAMPLE. 
Recovered 1.5/2.0f = 75%. 

C b R A V E L L Y  SANDY CLAY: light brown (5 YR 5/6) to 
moderate brown (5 Y R  4/41; nonstratified; fine- to 
very coarse-grained sand; 1 to G cm gravels; poor 
sorting; subangular; quartzose; lou plasticity; 

- slightly calcareous; stiff; moist. 

4.0-6.0‘ SAMPLE. 
Recovered 2.0/2.0’ = 100%. 
GRAVELLY CLAYEY SAND: varicolored; yellowish gray 
(5 Y 7/2): dark yellowish orange (IO YR 6/6); 
light brown ( 5  YR 5/61: moderate brown (5 YR 3/41; 
nonstratified; fine- to very coarse-grained sand; 
1 to 5 crn gravels; poor sorting; subangular; 
quartzose; low plasticity; dense; moist. I 

HNu Background: 0.0 

All readings in auger; in 
breathing zone; on core; 
and in cuttings: 0.0; 
unless otherwise noted 
below. 

TRIP BLANK SAMPLE 
T81107898 

0.0-1.6’ SAMPLE 
(VOAs only) 
P4182890002 

0.0-3.0’ SAMPLE 
P4182890003 

2.0-3.5’ SAMPLE 
(VOAs only) 
P4182890204 

3 -0-6.0‘ SAMPLE 
P4182890306 

4.0-6.0‘ SAMPLE 
(VOAs only) 
P4182890406 

PAGE 1 OF 5 18m 



P 418289 

CL $e 2 m i t  

LOG OF BOREHOLE 
SAMFI ET. rnLCECTCn 

PERFORMED 
LlTHoCoGlC DESCRlPTlON OR OTHER lESTS 

PAGE 7 OF 5 

6.0-8.0' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
GRAVELLY SANDY CLAY: moderate yellowish brown (10 

"YR S/b) to yellowish gray (5 Y 7/21; mottled; 
nonstratified; fine to very coarse-grained sand; 1 
to 4 cm gravels; poor sorting; subround; 
quartzose: Lou to mediun plasticity; akndant 
caliche; very stiff; moist. 

8.0-10.0' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
GRAVELLY SANDY CLAY: same as above; dusky yellow 
(5 Y 6/4) to vellouish gray (5 Y 7/21; 1 to 3 cm 
graveis; no caliche. 

70.0-12.0' SAMPLE. 
Recovered 1.2j2.0' = 60%. 
GRAVELLY CLAYEY SAND: yellowish gray (5 Y 7/2) to 
light olive gray (5 Y 5/21; nonstratified; fine- 
to very coarse-grained sand; 1 to 5 cm gravels; 
poor sorting; subangular; quartzose; low 
plasticity; iron staining; dense; mist. 

12.0-14.0' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
GRAVELLY SAND AND CLAY: light brown (5 YR 5/61, 
medim light gray (N 6/01, grayish red (10 R 4/2)f 
nonotretified; fine- to very coarse-grained; 1 to 
3 cm gravels; trace silt; poor sorting; 
subangular; quartzose; Lou plasticity; slightly 
catcareous; trace iron staining; very stiff; 
moist. 

6.0-8.0' SAMPLE 
(VOAs only) 
~4182a90608 

6.0-10.0' SAMPLE 
P418289O610 

8.0-10.0' SAMPLE 
(VOAs only) 
~4182a90810 

10.0-11.2' SAMPLE 
(VOAs only)  
P6182891012 

12.0-14.0' SAMPLE 
(VOAs only) 
~4182a91214 

9.19' - I 
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TNWI rq rnl I rcm t I I  
-J E 2  (1 LITHOLOGIC DESCRlPTlON OK UII4CH I [  SIS 

0 

PERFORMED $e g g  U I t z  

29.0-31.0' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
CLAYSTONE: same as above: mediun gray (N 5/0), 
l i gh t  ol ive gray (5 Y 5/2),  ol ive gray (5 Y U 1 ) :  
trace s i l t .  

31.0-33.0' SAMPLE. 
Recovered 2.0/2.08 = 100%. 
CUYSTONE; same as above; trace to some s i l t ;  hard 
to very hard. 

TOTAL DEPTH = 33-08 
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CLAYSTME Sole os above Trace to SOP S I  It Hard to very hrd  

TO : 33 0' 



WELL 
COMPLETION 
INFORMATION 

QA 8ytD8le 4- A"-- /N -/7-F7 
Locat&on Wolb No. P218389 

T o t a l  DOotn: we11 13.77'  
CoOrOba8tm8 .$ 17RL7 Rh E 22545.47 ( R F P )  E h N . 8 t l O n :  Grouna SUr8.8. 5956 - 2 '  

5958.45 ' T O O  O t  Ca8iRQ 

eorrnwe ' '-0 ' 
Formrttmn a! Coaromtlon Rockv Flats Alluvium 
Camrg uatarht  Schedule 40 PVC Casing ~ ~ a r n o r ~ r  2 3/8" 0-D- 
Sormmn Matortat. Schedule 40 10-slotted PVC 

0.80 1n8taLb80 11/08/1989 A O O l O V m d  B y  
~nmtaumd m y  S .P. CarDenter 

Gooiogial 

C€AW- 
Cammmnta Stainless steel centralizer set from 13.55' to 12.55' below ground surface 

2.64' Protective casing stick up - 

Srrtrmm Sorb 
u.torc.1: 

rmmn 0 O O t  
Fllrar YltmrAaA: 
16-40 Silica 

Fl1t.r * m a +  
L.R.th (tt.1 

J 
Bact r i f i  ~otoram::  1/4" Volclav bentonite pellets, slough and sand 



/- 
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LL 

UTHOLOGlC DESCRlPTlON 
o_ Y 

F =  I- 

v 

I 

LOG OF BOREHOLE 

SAMPLES COLLECTED 
OR OTHER TESTS 

PERFORMED 

I 

-2  2 -4d  

COORDINATES N37.847 86 F77 545.47 (m) 
TOTAL DEPTH 220' 

DRILUNG COMPANY Bodes Brothers 
DATE DRILLED November 8, 1989 
DRILLING METHO0 Hollow Stem Auqer 
LOGGED BY SP. Capenter 

GEOLOaST 

BOREHOCE/W NO. P218389 
GROUND SURFACE N V A I O N  5956.2' 
WATER L M L  ENCOUNTERED None 

Df?ILLER K. Porker HELPER T. Merritt 
MIILLING FLUID None 

STAIC 12.45' (01/17/90) 

CEAFtP MANAGER 
COMMENTS 

ARTIFICIAL FILL 

0.0-2.0' SAMPLE. 
Recovered 1.7/2.0' = 85%. 

fijCRAVELLY CLAYEY SAND: moderate ye1 lowish brown (10 
YR 5/4) to dusky yellowish brom (10 YR 2/21: 
nonstratified; fine- to very coarse-grained sand; 
1 to 4 un gravels; poor sorting; subangular; 
quartzose; granitic; low to no plasticity; dense; 

2.0-4.0' SAMPLE. 
Recovered 2.012.0' = 10QX. 
2.0-2.9': GRAVELLY CLAYEY SAND: same as above. 

ROCKY FLATS ALLUVIUM 

c 2.9-4.0': GRAVELLY CLAYEY SAND: moderate brown (5 
YR 4 / 4 ) ;  dark reddish brown (10 R 3/4); 
nonstratified; fine to very coarse-grained sand; 
1-8 cm gravels to cobbles; poor sorting; 
subrounded; quartzose; low to no plasticity; 
scattered clay lenses; dense; daw. 

L.0-6.0' SAMPLE. 
Recovered 1.3/2.0' = 65%. 
GRAVELLY CLAYEY SAND: same as above; grayish brown 
(5 YR 3/2), moderate brown (5 YR 4/61. 

HNu Background: 0.0 

A L L  readings in auger; in 
breathing zone; on core; 
and on cuttings: 0.0;  . 
unless otherwise noted 
below. 

TRIP BLANK SAMPLE 
TB1108898 

0.0-1.7' SAMPLE 
(VOAS only) 
P2183890002 

0.0-2.9' SAMPLE 
p2183890003 

2.0-4 .0 '  SAMPLE 
(VOAS Only) 
P2183890204 

2.9-10.5' SAMPLE 
p2183890312 

4.0': Reading in auger: 
HNU: 6.0 

4.0-5.3' SAMPLE 
(VOAs only) 
P2183890406 



E- W 

B 

8.0-10.0' SAMPLE. 
Recovered 0.0/2.0' = 0%. 

SAMRES COI LECTED 

PERFORMED 
UTHOLOGlC DESCRlPTlON OR OTHER TESTS 

41 E 2  a 
u:t3 =Em 

UL 8 5  ut 

0 

nonstratified: very fine- to ' fine-grained sand; 
sane clay; trace gravel to cobbles; moderate 
sorting; subrouded: quartzose: Lou plastici ty; 
iron staining; medium aense; moist. 

LARAMIE/ARAPAHOE FORMATION 

12.0-14.0' SAMPLE. 
Recovered 2.0/2.0' = 100%. . .  

12.0-13.3': CLAYSTONE: d i u n  light gray (N 6/01: 
stained dark yellouish orange (10 YR 6/6); 
stratified; blocky; some sand to s i l t ;  mediun to 
high plasticity; manganese and iron staining; 
weathered firm to mediun hard; moist. 
13.3-13.6': SANDSTONE: iron stained dark yellowish 
orange (10 YR 6/6); fine- to mediun-grained sand: 
some silt; trace clay; moderate sorting; round; 
quartzose; no plasticity; firm to mediun hard; 
moist. 
13.6-14.0': CLAYSTONE: same as above; moderate 
yellouish brown (10 YR S/4); some sand to sandy; 
trace silt; mediun plasticity; manganese and iron 
staining; mediun hard to hard; moist. 

6.0': Reading in auger: 
HNu: 3.0 

6.0-6.8' SAMPLE 
(VOAs only) 
PZ183890608 

10.0-10.5' SAMPLE 
(VOAs only) 
P2183891012 

12.0-14.0' SAMPLE 
(VOAs only) 
P2183891214 

12.0-16.0' SAMPLE 
P2183891216 
P211838912160 

- 

12.45' 
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14.0-16.0' SAMPLE. 
Recovered 2.0l2.0' = 100%. 

SAMPLES COLLEClED 

PERFORMED 
UTHOCOGlC DESCRIPTION OR OTHER TESTS 

0 3 E E  Q 
U c 3  2 2  
8 3  ulnt 

SILTY CLAYSTONE: tight gray (N 7/01, stained dark 
yetlouish orange (10 YR 6/61: blocky; some sand to 
sandstom stringers; fine to medium-grained sand; 
iron staining to iron cementation at 15.3-15.7'; 
trace manganese staining; mediun plasticity; 
mdiun hard to hard; mist. 

16.0-18.0' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
CLAYSTONE: dusky yeliou (5 Y 6/41, light gray (N 
7 / 0 ) ,  stained dark yellouish orange (10 YR 6/61: 
blocky; silty sand lenses to stringers 0.5-0.6 cm 
thick; weathered; abundant iron staining; trace 
manganese; mediun to high plasticity; mediun hard 
t o  hard; moist. 

18.0-20.0' SAMPLE. 
Recovered 1.4/2.0' = 70%. 
CLAYSTONE: light olive gray (5 Y 6/11, mediun 
light gray (N 6/01; btocky; trace silt; scattered 
iron staining; mediun t,o high plasticity; mediun 
hard; damp. 

14.0-16.0' SAMPLE 
(MAS only) 
P2183891416 
P21838914160 

FIELD BLANK SAMPLE 
P2183890016FB 
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20.0-22.0' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
CUYSTONE: same as above. 

TOTAL DEPTH = 22.0' 

PAGE 4 O F 4  

SAMPLES COLLECTED 
OR OTHER TESTS 

PERFORMED 
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LOG OF BOREHOLE 

n c 
L L  
v 

E 

" , . I C  _. - _ _ _  ~~~ - - _ _  

lnnf * Suildina 774 GROUND SlURFACE ELEVAllON 59 49.1 ' 
WATER LEVEL ENCOUNTERED None 

SAMPLES COLLECTED 

PERFORMED 
E E  CL LI THOLOGl C DESCRIP I O N  OR OTHER TESTS 

4: 0 
4 -  =Ew 
250, SE 

I 

COMMENTS D i l l l i r ~  Susoended after water line pierced. 

ARTIFIClAL FILL  

0.0-2.0' SAMPLE. 
Recovered O.6/2.Of = 30%. 
ASPHALT: black (N I/o); no f i l l  recovered. 

2.0-4 .0 '  SAMPLE. 
Recovered O.4/2.0' = 25%. 
ASPHALT: black (N l/O); trace gravel 1-2  Cm, 
quartzite, soft; unconsolidated; wet. 

L.0 -5 .0 '  SAMPLE. 
Recovered O.O/l.Of = 0%. 

TOTAL DEPTH 5.0' 

HNu Background: 0.0 

A t 1  readings on cuttings; 
on core; in breaching 
zone; and in augers: 0.0; 
unless otherwise noted 
below. 

I 
- 8  

, .I 

*_I ' ? I  

I OF 1 



Asphalt - block IN 1/01 Troce grovel, 1 CI to 2 cm, 
quartzite, soft, unconsol ~ Net 



w ELL 
COMPLETION 

1 NFO AM ATlON 

- 2.7' Protective casing stick up 

srrtmrr Saab 
M m ~ 8 . t :  

r r o n  Oomt 

2 
Bae&tlll  Y.tOlb.1 ;  1/4"  Volclav bentonite pellets; s lough 



/- 
LOG OF BOREHOLE 

IltLlNG COMPANY Bovies &others 
\E DRILLED November 30, 1989 
llUlNG METHO Hdlow Stem Auqer 
1 0  BY R.D. Morrow 

GEOLOaST 

BOREHOLE/KLL NO. f'219189 
GROUND SURFACE €LEVAION 5941.2' 
WATER L M L  ENCOUNTERED None 

~ 

STATIC None (01 /17/901 
CRlLLER T. Merritt H a W i  K. Parker 
DRILLING FLUID None 

~ 

STATIC None (01 /17/901 
L"LER T. Merritt H a W i  K. Parker 
wit I INC R ran N M ~  

EARP MANAGER 

- - I 1 I 1 
SAMPLES COLLECTED 

OK OTHER TESTS 
PERFORMED 

ARTIFICIAL FILL 

5@ 0.0-2.0' SAMPLE. 
Recovered 1.012.0' = 50%: 
CRAMLLY SAW: dark yellowish brown (10 YR 4/21: 
vworrrolidstcd; some silt to 20%; angular to 
shrovded;  granitic; coarse gravel to 10 cm; 
fine- to coarse-grained; poorly sorted; 
subangular; quartzose sand. 

2.0-4.0' SAMPLE. 
Recovered 2.0/2.0' = 100%. 4 

SILTY CLAY: grayish orange (10 YR 7 / 4 ) ;  massive; 
some sand to 20%: silt to 25%; trace gravel: trace 
iron staining; -Lou to high. plasticity; HCL 
reactions; grades to dusky yellouish brown (10 YR 
2/2) with depth; dry to damp. i 

4.0-4.0' SAMPLE. 'I/ 
Recovered 1.8/2.0* = 90%. -' 
4.0-5.6':  SILTY CLAY: same as above; becoming 
predominantly mediun gray (N 5/01. 
5.6-5.8': GRAVELLY CLAY: dark yellouish brown (10 
YR 2/2); coarse gravel; granitic; high plasticity; 
no HCl reactions; damp. 

HNu Background: 0.0 

ALL readings in breathing 
zone, on core, on 
cuttings, and in augers: 
0.0; unless otherwise 
noted belou. 

TRIP BLANK SAMPLE 
181 130898 

0.0-1.0' SAMPLE 
(WAS only) 
P2191890002 

/- 0.0-3.0' SAMPLE 
P2191890003 

2.0-4.0' SAMPLE 
(VOAs only) 
P2191890204 

3.0-6.6' SAMPLE J 
P2191890307 
~2191890307~ 

4.0-5.8' SAMPLE 
(VOAs only) 
P2191890406 
P21918904060 



I 

WEU NO. P219189 LOG OF BOREHOLE 

4 

17 

14.0-16.0' SAMPLE. 
Recovered 0.4/2.0* = 20%. 
CLAYSTONE: same as above. 

Note: 16.0-17.01: Drilled with center bit. No 
scuple taken. 

17.0-19.0' SAMPLE. 
Recwered 2.012.0' = 100%. 
SILTY CLAYSTONE: bronish gray (5 YR 4/11; 
hanogcncous; silt to 35%; soau grading to clayey 
siltstone; decreasing silt with depth; trace iron 
staining; moderate to high plasticity; no HCl 
reactions; daap. 

19.0-21.01 SAMPLE. 
Recwered 2.0/2.01 = 100%. 
SILTY CLAYSTONE: light brownish gray (5 YR 6/11 to 
brownish gay (5 YR 4/11; mottled with light brow 
(5 YR 5/61; iron staining; silt to 35% increasing 
with depth; sane grading to clayey siltstone; 
soft; some moderately hard; moderate to low 
plasticity; no HCt reactions; danp. 

TOTAL DEPTH = 21.0' 

1 SAMPLES COLLECTID 
OR UMER lLS1S 

PERFORMED 

14.0-14.4' SAMPLE 
( v a s  only) 
P2191891416 
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LOG OF BOREHOLE 

DRILLING COMPANY Bodes Brothers 
DATE DRILLED Deambt 
DRILLING M E T H m  
LOGGED BY R.D. Morrow 

~~~ 

r 5 and 6, 1989 
dlow Stem Auqer 

BOREHOLE/WEU NO. P219489 
GROUND SURFACE ELEVATION 5959.5' 
WATER LEVEL ENCOUNERED 12.0' 

DRILLING FLUID None 
CHECKED BY d6.A 

CEARP MANAGER 

ROCKY FLATS ALLUVIUM 

0.0-2.0' SAMPLE. 
Recovered 1.7/2.0' = 85%. 
GRAVELLY SILTY CLAY: moderate broun (5 YR 3/4); 
hcmgerreous; 21% fine to coarse, subangular to 
rowded gravel; silt to 25%; soft to moderately 
plastic; no HCL reaction; danp. 

SILTY CLAY: same as above; 
own (10 R 4/6) to dark reddish 

SILT: moderate orange pink (5 YR 
s; 25% clay; trace fine-grained, 
, caliche; soft, strong HCL 

4.0-6.0' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
CLAYEY SILTY SAND: Light brown (5 YR 6/61; 
homogeneous; silt to 21%; 25% clay; Lou 
plasticity; trace scattered rounded gravel; fine- 
to medim-grained, angular to subrounded 
mcderately sorted, quartzose sand; caliche, 
decreasing with depth, strong HCl  reaction; damp. 

HNu Background: 0.0 

A l l  HNu readings in 
augers, on core, and in 
breathing zone: 0.0. 

TRIP BLANK SAMPLE 
181205898 

0.0-1.7' SAMPLE 
(VOAS only) 
P219489002 

2.0-3.9' SAMPLE 
( V a s  only) 
P2194890204 

0.0-3.0' SAMPLE 
P2194890003 2/ 

4.0-6.0' SAMPLE 
(VOAs only) 
P2194890406 

5 PAGE i OF 



W NO. P219489 LOG OF BOREHOLE 
n t- I 1 

UTHoLoGlC DESCRiPllON 

I I 

6.0-8.0' SAMPLE. 
Recovered 1.8/2.0' = 90%. 
"'IYEY SILTY SAND: same as above; decreasing clay 

kpth; gradational to silty sand with depth; 
no HCL reaction. 

,y 
* 

le-+/ / A 
8.0-10.0' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
8.0-9.3': SILTY CLAYEY SAND: light brwn (5 YR 5/6 ' to 5 YR 6/41; homogeneous: mmsolidated: 
increaring clay with depth: silt to 21%; fine- to 
media-grained, moderately sorted, angular to 
rovded, quartzose sand; trace iron staining; 
trace fine to medim gravel to 5%; 110 HCl 
reaction; danp. 

brown (10 YR 5/41 to light olive gray (5 Y 6/11: 
homogeneous: silt to 20%; sand to 25% decreasing 
with depth: trace to sane mediun gravel; trace 
(5%) caliche; strong HCl reaction; moderately 
hard; moderately plastic; d a q ~  

9.3-10.0': SANDY SILTY CLAY: moderate yellouish 
- -  

10.0-12.0' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
10.0-11.0': SANDY SILTY CLAY: same 
increasing gravel with depth. 
11.0-12.0': GRAVELLY CLAYEY SAND; gray 
(10 YR 7/41 to uhite (N 9/0> to daric 

as above; 

,ish orange 
yet Lowish 

orange (10 YR 6/61; varicolored; predominantly 
homogeneous; poorly consolidated to moderately 
hard: mediun, rounded, granitic gravel to 35%; 
grading to trace SANDY GRAVEL; clay to 25%; Low to 

--. no plasticity; fine- to coarse-grained, poorly 
sorted, rounded, quartzose sand; no HCl reactions; 

.- danp to wet. 

12.0-14.0' SAMPLE. 
Recovered 2.0/2.0' = 100%. 

I O  '..-- 12.0-13.8': CLAYEY SAND: samc as above; no gravel; 
trace coarse-grained sand; increasing clay uith 
depth; 60% iron stained. 
13.8-14.0': SANDY CLAY: grayish orange (10 YR 1/41 
to light olive gray (5 Y 6/11: reworked; 
homogeneous; sand to 35%; grading to clayey sand; 
sand is as above; some silty; some iron stain 
laminations; soft to mderately hard; no HCL 

I1 reactions; damp. 

12 

PAGE ~7 OF 5 

OMER TESTS 
PERFORMED 

11.0-k.0' SAMPLEI/. 
P2194 91114 

A 12.0' 



14.0-16.0' SAMPLE. 
Rctov+nd 2.0f2.0' = 100%. 

C C S I L T Y  CLAY: light olive gray (5 Y 6/11 to grnyish - orange (10 YR 7/41: occuianally mottled with 
grayish red (5 R 4/21; rawwked; hcumgcncour; silt 
to 35%; iron stained laminatiom and mottling; 
true (Leu than 1%) very coarse, randtd, - qmrttose sand; soft to moderately hard; 
moderately plastic: no HCI reaction; daq. 

16.0-18.0' SAMPLE. 
Recovered 2.0f2.0' = 100%. 

c ~ 1 6 . 0 - 1 7 . s r :  SILTY CLAY: same as above; trace 
carbo~ccaro material. 
17.3-18.0': SILTY CLAY: S ~ R T  as above; reworked: 

y u h i t e  (Y 9/01 to very light gray (N 8/01 
calcareous inclusions to 3 up and calcareous 
lenirutions: cryptocrystalline to micro- 
crystalline: chalky in  part; trace black (N 1/0) 
dendritic manganese; hard: strong HCL reactions. 

18.0-20.0' SAHPCE. 
Recovered 2.Of2.0' = 100%. 

.- SILTY CLAY AND GRAVEL: same as above: trace. 

@-gn?) coarse-grnined, rwrdcd, quartzose sand. 

20.0-22.0t SAMPLE. 
.- Recovered 1.65/2.0' = 83%. -. 
. . .  SILTY CLAY A& -GRAVEL: saab? as above: decreasing 

sire gravel. 

14.0-18.0' SAMPLE./ 
P2194891418 

1 4.0- 16.0' SAMPLE 
( V W  only) 
P2194891416 

16.0-18.0' SAMPLE 
(WAS only) 
P2194891618 

18.0-20.0' SAMPLE 
( V u 6  Only) 
P2194891820 

J 18.0-21.65' SAMPLE 
P2194891822 

20.0-27.45' SAMPLE 
(WUS only) 
P2194892022 



WELL NO. P219489 LOG OF BOREHOLE PAGE ~ 4 OF 5 0 
-cc3 

n E!53 mt 
I 

22.0- 24.0' SAnr 
R e c o v e r e d  0.8/; 
22.0-22.45': CI 
silt. 

1 

22.45-22.8': C 
YR C/l)  and o 
blocky; trace 
iron staining; 
plasticity; m 

P219 
with dark ye 
staining to 2 
depth; hcaiogen 
to high plasti 

26.0-28.0' SAU 
R e c o v e r e d  2.0/ 
SILTY CLAYSTON 
5 / 0 ) ;  haRoger 
gradational; s 
iron staining 
material; moQ 
react i om. 

28.0-30.0' SAM 
R e c o v e r e d  2.0/ 

above. 
29.6-30.0': C1 
YR 6/61; s u b  
trace manganes 
plastic; no HC 

28.0-29.41: CL 

F I E L P L A N K  SAMPLE 
90026FB 

OLOGlC DESCRIPTION OTHER lESTS 
PERFORMED 

E. 

Y AND GRAVEL: smm~ as a h ;  leas 
F = 40%. 

!LARAMIE FORMATION 

LYSTONE: wttled brocmish gray (5 
ive gray (5 Y 4/11: harmgcncous; 
5%) carbonaceous material; trace 
noderately hard; moderate to high 
CL reactions; dry. 

E- 
O' = 100%. 
brownish gray (5 YR 4/11; mottled 
ouish orange (10 YR 6/61 iron 
L; iron staining increasing uith 
us; blocky; silt to 21%; moderate 
ty; no HCL reaction; daop to dry. 

- E. 
0' = 100%. 
AND CUYSTONE: medim dark gray (M 
wr; blocky; trace srrbf issi le; 
t to 25% decreasing with depth; m 
tcept at 27.7'; trace carborulccan, 
itely hard; high plasticity; no HCl 

.E. - 

.O' = 100%. 
'STONE AM0 S I L T Y  CLAYSTOWE: s a m  as 

rSTOXE: darl: yellouish orange (10 
cky in part; highly iron stained; 
nodules; some silt to 15%; highly 
reaction; danp. 



LOG OF BOREHOLE 0 PAGE 5 OF 

I I I 

UMOCOaC DESCRlPTlON 

30.0-32.0' SAnPLE. 
Recovered 2.0/2.0 = 100%. 
SILTY CUYSTOWE: bromish gray (5 YR 4/1) to dark 
yellowish orurg. (10 YR 6/61; varicolored; 
h m g c " a o u l ;  blockyy; highly iron stained in part; 
silt to 35%; trace carbonaceous laninations at 
31.9'; medirn to high plasticity; no HCL reaction; 
w. 

TOTAL DEPTH 32.0' 

- 

37 1 
1- 

SAMPLES COlLEClED 
OR OTHER lESTS 

PERFORMED 

e 

0 
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31: 

N :  
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f f l -  

38- 
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SILTY CLAYSTONE flromt~h g 15 YR 4/11 to dEk 
6/61, vrico 7 red, honogenews, b 
stained in part Silt, troce 
31 9') med to high plosticity, no % I  reoction inon- 
colcareousl, damp 
351 SI It 

io = 32 0' 
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LOG OF BOREHOLE 

n c 
I& 
v 

LlTHOLOGlC DESCRIPTION 'j u_ 
F Z  
5 6 -  

COORDINATES 
TOTAL D E P M T  

n4 F77 431 54 fRFP\ 

SAMPLES COLLECTED 
OR OTHER TESTS . 

PERFORMED 

DRILLING COMPANY -Boyles Brothers 
DATE DRILLED I 
DRILLING METHOO I 
L O W  BY S.P. Car 

December 7 ,  1989 
Hollow Stem Auqer 

BORMOLE/WELL NO. P219589 
GROUND SURFACE ELDIATlON 5963.8' 
WATER LEVEL ENCOUNTERED 16.7' 

MiILl.fR K. Parker HELPER T.Meni t t  
DRILLING FLUID N m e  
CHECKED BY d& ,&&& 

STATIC None (01 /17/90) 

v SIX 'MANAGER 

EARP MANAGER 
COMMENTS 

ARTIFICIAL FILL 

0.0-2.0' SAMPLE. 
Recovered 1.0/2.0' = 50%. 
GRAVELLY SANDY CLAY: light brown (5 YR 5/6), 
grayish brow (5 YR 3/21, yellwish gray (5 Y 
7/21: nutstratified; fine- to very coarse-grained 
quartzose sand; gravels to cobbles; poorly sorted; 
subroundcd to subangular; low plasticity; 
claystone inclusions; stiff; moist. 

2.0-4.0' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
GRAVELLY SANDY CLAY: same as above. 

4.0-6.0' SAMPLE. 
Recovered 1 .4/2.0' = 70%. 
GRAVELLY SANDY CLAY: same as above. 

HNu Background: 0.0 

A L L  readings in auger; in 
breathing zone; on core: 
and in cuttings: 0.0. . 
TRIP BLANK SAMPLE 
TB120789B 

0.0-1.0' SAMPLE 
(VOAS only) 
P2195890002 

0.0-3.0' SAMPLE 
P2195890003 

2.0-4.0' SAMPLE 
(VOAs only) 
P219580206 

3.0-7.3' SAMPLE 
P2195890307 

4.0-5.4' SAMPLE 
(VOAs only) 
P2195890406 

l 

e 

e 



LOG OF BOREHOLE PAGE WELL NO. P219589 

6.0-8.0' SAMPLE. 
Recowred 1.3/2.0' = 65%. 
GRAVELLY SANDY CLAY: same as above. 

3 O F 5  

8.0- 10 .O' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
8.0-9.7': GRAVELLY SANDY CLAY: s a m  as above. 
9.7-10.0': SANDY CLAY: dark yellowiih orange (10 
YR 6/6), yellouish gray (5 Y 7/2), moderate 
yellwish brom, (10 YR 6/6); fine- to very 
coarse-grained sand; trace gravels; poor sorting; 
shroud; quartzose; low to mediun plasticity; 
stiff; moist. 

n 

t 
;f 
v 

9 

10.0-12.0' SAMPLE. 
Recovered 2.O/2.Of = 100%. 
10.0-10.9': SANDY CLAY: same as above; dark 
yellowish orange (10 YR 6/61, yellouish gray (5 Y 
7/2). 

LITHoCOaC DESCRIPTION 
2 u 

$ a  gw 
353 $5 

ROCKY FLATS ALLUVIUM 

10.9-12.0': GRAVELLY CLAYEY SAND: yellowish gray 
(5 Y 7/2), dark yellowish orange (10 YR 6/61: 
mtratified; fine- to very coarse-grained 
quartzose sand; 1 to 7 cm gravels to cobbles; 
poorly sorted; subangular to subrwnded; low to 
mediun plasticity; carbonaceous; iron staining; 
mediun dense to dense; moist. 

72.0-14.0' SAWPCE. 
Recovered 1.2/2.0i = 60%. 
GRAVELLY CLAYEY SAND: same as above. 

IO  

12 



lC.O-16.0' SAMPLE. 
Recovered O.Ol2.0' = ox. 
16.0-18.0' SAMPLE ~ 

Recovered 1.2/2.0J = 6ox. 
16.0-16.1': GRAVELLY CLAYEY SAND: sane as sbove. 
16.7-1?.2': SILTY SAND: grayish orange (10 YR 
7 / 4 ) ;  nonrtntfficd; fin- to coarse-grained 
wrtzost rad; siity to scine silt; paor sorting; 
s&rand; no plarticity; silt incresses with 
depth: mediua dense to loose; wet. 

18.0-20.0' SAMPLE. 
Recovered 2.0l2.0' f 100%. 
10.0-18.7': SILTY W: light brown (5 YR 6/4)v 
dark yellowish orange (10 YR 6/61, yellouish gray 
(5 Y 7/2); mottled; non stratified; fine to 
mdiun-grained sand; sane to trace clay; locr to no 
plasticity; medium dense; mist. 
18.7-20.0': SILTY S W Y  CLAY: light brow, (5 YR 
6/C), dark yellowish orange (10 YR 6/61, yellowish 
gray (5 YR 6/41, mottled; nonstratified; fine- to 
medim-grained sand; iron staining; mediun 
plastic; stiff to very stiff; moist. 

SANDY CLAY: pale brom (5 YR 5/2), yellouish gray 
(5 Y 7/2>; nonstratified; fine to very-coarse- 
grained sand: scattered timaotonc gravels; paor 
sorting; subround to subangular; quartzose t o  
limestone: clay is reworked claystone; medim 
plastic; very stiff: moist to damp. 

16.0-17.2' SAMPLE 
(vas  only) 
P2195091618 

16.7-18.7' SAMPLE 
P t  195891 71 9 

18.0-20.0' SAMPLE 
( v a s  only) 
P2195891820 

I6.7' 



ROCKY FL 

Arm 

-pMv: 

TotaJDegth: 23.D 

,Carnrrlr T-. 

Borl 

, Project No.: 

location- orth: East: 
Date: 1/54 f‘?O 
Geologist! /& M. 7~/bR 

(7.2 
ROCKY FLATS PLANT BOREHOLE LOG 
Borehole Number: 7?7/9 19 9 
location- orth: East: Arm 

Geologist! /& M. 7~/bR -pMv: 
Drilling Equip.: Sample Type: 

Surface EIevatiorc 

Date: 1/54 f‘?O TotaJDegth: 2 3  D 

Drilling Equip.: - 

-Tor5 
PAGE J-OF 

, Project No.: 

7 

NOTES: 

WFE DESCRIPTION 



PAGE &OF 4 
ROCKY FLATS PLANT BOREHOLE LOG 

I 

Borehole Number: k I 95- Surface Elevation: 
m 
Total-: 2 . s ~  0 
company: Project No.: 

Drilling Equip.: Sample Type: 



ROCKY FLATS PLANT BOREHOLE LOG 
Borehole Number: 21958 OI Surface Elevation: 
Location - N : East: Arm 
Date: 11 E 140 
Geobgist: I%;tS e m.&le r 
Drilling Equip.: sample Typ: 

Total Depth: ?, +'#b 
company: 

I I I i 
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Project No.: 

SA)/APLE DESCRIPTION 

no 
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I ROCKY FLATS PLANT BOREHOLE LOG 
Borehole Number: 3 71 qy 9 
Location - N 
Date: JI I 
Geologist: ,$ r 
Drilling Equip.: Sample Type: 

Surface Elevation: 
Area: 
TotalDepch: 5'bb 
Company: Project No.: 
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LOG OF BOREHOLE 

h c 
G 

LITHOLOGIC DESCRlPllON w, 0 v 

t - a  

n c3-1 

OA BY/DATE[A~~-~,, - - -  .3/ 90 EOREHOLE/KLL NO. P320089 
LOCATION ockv Fiats'Plant; T690 Trailer Yard GROUND SURFACE ELEVATION 6009.9' 

STAIC N /A 
COOROINATES N35.818.18 E20.169.61 (RFF') 
TOTAL DEPTH 20.9' 

DRILLING COMPANY Bodes Brothers DRILLING FLUID _None 
D A E  DRILLED February 6, 1990 CHECKED BY -&AbmxWn.x/ 
DRILLING METHOD Hdlow Stem Auqer s(E MANAGER 
LOGGED BY T.A. Lutherer 

WAXER LEVEL ENCOUNTERED 16.00' 

DRILLER K. Parker HELPER E. O'Connor 

GEOLOGIST CEARP MANAGER 

SAMPLES COLLECTED 
OR OTHER TESTS 

PER FOR ME D 

TOPSOIL 

sand; trace silt; non to lou plasticity; stiff; 

ROCKY FLATS ALLWIW 

-6-1.7'': CLAYEY SANDY GRAVEL: pale red (10 R 6 / 2 )  
o grayish red (10 R 4 / 2 1 :  non-laminated; mottled; 
-5 cm, subrounded to broken, lithic and quartzite 
ravels; fine- to coarse-grained quartzose sand; 
ubangular to subrounded; trace to some clay; non 
o Lou plasticity; very stiff; dry. 

2 .0 -4 .0 '  SAMPLE. 

RAVELLY SILTY SAND: moderate broun (5 YR 6/4); 
on-laminated; 1-7 cm gravels, same as above; 
predominantly fine-grained quartzose sand, some 
coarse-grained sand; subangular to subrounded; 
silty; trace clay; stiff; dry. 

4.0-6.0' SAMPLE. 
Recovered 1.8/2.0' 90%. 
GRAVELLY CLAYEY SAND: moderate broun (5 YR 4 / 4 1 :  
non-laminated; 1-2 cm, subangular to subrounded 
gravels; sand same as above; trace to some silt; 
non plastic to Lou plasticity; some caliche 
touards bottom, very pale orange (10 YR 8/21; HCl 
reaction; stiff; dry. 

HNu background: 0.0 

i l l  readings on core, in 
breathing zooe, cn cuttings, 
and in augers: 0.0; unless 
otherwise noted belou. 

, =  

. V  

a , 

PAGE 1 OF 3 
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a 

6.0-8.0' SAMPLE. 
Recovered 1.3/2.0' = 65%. 
GRAVELLY CLAYEY SAND; dark yellowish orange (10 
YR 6/61 to grayish olive (10 Y 4/21; m- 
laminated; mottled; gravels same as above; sand 
same as above; with iron staining; stiff damp; / 
occasionally grading to GRAVELLY SANDY CLAY same 
as above. 

8.0-10.0' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
GRAVELLY CLAYEY SAND: same as above; moderate 
yellow (5 Y 7/61 to grayish orange (10 YR 7/41. 

10.0-12.0' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
10.0-10.2': GRAVELLY CLAYEY SAND: same as above. 
10.2-11.0': CLAY: pale yellowish brown (10 YR 
6 / 2 ) ;  non-laminated; homogeneous; medim 
plasticity; firm daw. 
11.0-12.0': GRAVELLY CLAYEY SAND: same as 10.0- 
10.2'; occasionally grading to GRAVELLY SANDY 
CLAY. 

I 

12.0-14.0' SAMPLE. 
1.4/2.01 = 70%. 

2.0-13.0': SAND: Light brown (5 YR 5/6); non- 
Laminated; homogeneous; medim-grained quartzose 
and feldspathic sand; subangular to subrounded; 
moderately wet t sorted; some coarse-grained sand; 

----a trace clay; firm; danp 
13.0-13.4': CLAYEY SAND: pale yellowish brown (10 
YR 6/21 to moderate yetlowish brown (10 YR 5/4); 
non-laminated; mottled; sand same as above; trace 

some clay; low plasticity; 
occasionally grading to sandy clay. 

14.0-16.0' SAMPLE. 
IO +F-T 

a -3-K 
ecovered 0.8/2.0' = 40%. 
GRAVELLY CLAYEY SAND: same as 11.0 - -  

firm; daw; 

- 12.0'. 

16.0-18.0' SAMPLE. 
1.5/2.0' = 75%. 

RAVELLY CLAYEY SAND: moderatevellouish brown (10 
YR 5/41 to light brown (5 YR 5/61; non-laminated; 
mottled; 1-2 cm gravels; subrounded to broken; 
quartzose and lithic; fine- to coarse-grained 
quartzose sand; subrounded to subangular; trace 
to some clay; non to Low plasticity; some iron 
staining; stiff and wet. 
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LOG OF BOREHOLE 

W 
1 LITHOLOGIC DESCRlPTlON 

0 
E 2  (1 

$E 3s mnt 

18.0-20.0' SAMPLE. 
Recovered 1.7/2.0' = 85%. 
18.0-18.81: GRAVELLY SAND: grayish orange (10 YR 
7/41 to moderate yellowish brow (10 YR 5/41: non- 
laminated; mottled; fine- to coarse-grained sand; 
subangular to subrouded; 1-2 cm gravels; 
s&rwnded to broken; trace to som clay; non- 
plastic; firm; uet. 

ARAPAHQ/UWIL FCRWlICM 

18.8-19.7': SILTY CLAYSTONE: light gray (N 7/0) 
to moderate olive broun (5 Y 4/4); non-laminated: 
mottled; silty; some blocky texture; iron 
staining; hanogeneous; poorly consolidated; damp. 

20.0-21.0' SAMPLE. 
Recovered 0.9/1.0' = 90%. 
SILTY CLAYSTONE: pale yellouish broun (10 YR 6/21 
t o  tight gray (N 7 / 0 ) ;  same as above. 

TOTAL DEPTH: 20.9' 

PAGE .? OF 3 e 
SAMPI FS mi I E C ~  
OR OTHER TESTS 

PERFORMED 

20.0-21.0' SPLIT 
SPOON SAMPLE 
38 (10.8") 

16.0' 
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DOTY & ASSOCIATES 
ENVIRONMENTAL, GROUND-WATER AND WASTE MANAGEMENT ENGINEERS 

2001 1 GOLDEN GATE CANYON ROAD 
SUITE 100 
GOLDEN, COLORADO 80403-8125 

TELEPHONE: (303) 279-9181 
FAX: (303) 279-9186 

June 5, 1992 
1801- 1'7 

Mr. Jim Shaffer 
Project Manager 
Advanced Sciences, Inc. 
405 Urban Street Suite 401 
Lakewood, Colorado 80225 

Subject: Foundation Drains which may impact OU8 IHSSs 

Dear Mr. Shaffer, 

Foundation drains (or footing drains) around some buildings in the PA were studied by US 
to determine potential impacts on OU8 MSSs. Information was sought mainly to identify 
the location of current and historical foundation drains which has been doubted mid 
contradicted in the past by various resources at the RFP. An effort was made to determine 
which drains are still operational. This letter summarizes information identified and sources 
reviewed for this information. An attempt was made to quantify the impact some of the 
drains may have on the water table in the vicinity of OU8 MSSs. Assumptions made fix 
this effort are stated. 

The subject of foundation drains will be an evolving one since new sources of information 
on these drains are likely to be found in the future. Any additional information we obtain 
will be evaluated and incorporated with the information in this letter. This has not been an 
exhaustive study and in the interest of providing you this information as timely as possible, 
the summaries stated are to be considered in draft form, although they are true and complete 
to the best of our knowledge. 

Location 

Several sources of information were used to determine the locations of foundation drains. 
These are stated below. We have prepared a map (attached) showing the approximate 
locations of the drains relative to the OU8 MSSs. The following paragraphs describe tihe 
sources used. 

1. A set of Foundation Drain Plans idenufy the approximate locations of the foundation 
drains around many buildings at the RFP. The twelve drawings are dated June 13,1975 
and are more schematic than design-oriented. We have the complete set obtained fram 
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the RFP Engineering Drawing Room. These are numbered 25581-1 through 25581-12. 
The set includes drawings of foundation drains speclfic to Buildings 77 1,774, and 779 
which indicate the location of the pipes and the direction of flow. No other buildings 
in the Out? Area are identified in these drawings. Therefore, it is assumed that the other 
production buildings that would be of concern to OU8 (e.g. 776777,707,559) do not 
have foundation drains. Most individual drawings do not show termination points but 
reference the Area Plot Plan (25581-1) for the termination points. The Area Plot Plan 
is at a small scale and exact locations of termination p i n t s  cannot be discerned. 

2. An Internal Letter written in May 1977 by N.E. Moody of the RFP General Laboratory 
describes the locations of building sumps and foundation drains. The letter states tlhe 
identification number and a brief description of its location with a notation indicating 
whether it would be expected to be wet or dry. In comparing the information in this 
letter to the 1975 maps, an additional foundation drain location is described. This 
foundation drain is FD707-1 and is described as being the storm drain outlet east of the 
Building 750 Parking Lot. The description of this sampling point includes a statement 
that it "should pick up water from Buildings 559, 750, 776, 777, 778, and 707." Tllis 
is of significance because it is the only mention found that describe drainage from these 
buildings. Because the identdkation number is prefaced with FD, it was believed to be 
a foundation drain, but the description is of a storm drain and no other documentation 
was found which describes foundation drains associated with the mentioned buildings. 

3. A sampling program was initiated sometime in the mid 1970s (based on the memory of 
Ralph Hawes, retlred RF'P Environmental Group employee) to monitor the quality of 
water discharging from drains. The results of this sampling program were summarizzd 
in a December 1981 report written by Nancy Hoffman (now Nancy Kirk with 
Procurement Control at the W). This report, entitled "Water Quality Data for 
Foundation Dratns and Building Sumps from 1977 through 1981 (Draft)," reiterates and 
supplements N.E. Moody's Internal Letter in the descriptions of the foundation drain and 
building sump locations. In preparing the report, Ms. Hoffman traced down ithe 
sampling locations in the field using the 1975 maps. She went to the locations indicaited 
to be termination points for the foundation drains and if a discharge pipe was found, it 
was concluded to be the discharge pipe indicated on the map. No additional analysis 
was performed, such as dye testing, to determine if the pipes found were muly 
foundation drain outlets. 

4. Original construction drawings were found for portions of Buildings 771 and 774 or 
additions to them. Foundation drains along the north side of Building 771 were verified 
from a 1962 (RF-V71-10008) drawing and the drain from the northwest comer of 
Building 771 to the outlet in a manhole were verified from a drawing from 1952 (W- 
70- 1 1  1-C). For these locations, exact (at the time of the drawing) invert elevations were 
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stated. Other than these, foundation ntified in other Construction 
drawings and were not able to be g (38544-102) for tihe 
replacement of Tanks 66, 67, and 68 at the so Building 774 indicates 
a designed "perimeter foundation drain" which el pack over geosynthetic fabric 
directly adjacent to the foundation and is no sentative of the type of foundation 
drain (pipe) that are the focus of thi found, foundation 
drain invert elevations were estim 
foundations taken from construction drawings. 

Cumnt RFP Utility Drawings were studied 
drains in the OU8 area. Several 
near Building 771. In the case of Buil 
indicatedon the 1975 map. The 
774 has been modified many 
additions were built on to it in all 

It is supposed that the origin 
around it and that subsequent 
not serving their original intent. The drains 
these construction activities. 
indicated on the 1975 map, superimposed 
comparing the building outline from the 197 
the 1990 Utility Drawings, it is clear that all 
currently beneath some struc 
current utility drawings are n 
its path under the building 
were added subsequent to 
or both of the maps are in 
doubted more than the u 
of the 1975 maps is not currently known. 

5. e existence and location of footing 

were very close to the ones 
I 

have been blocked off internally by 

e new shape of the building. In 
with the current building outline on 
drains indicated in the 1975 map are 

Working Condition 

Foundation drains that are currently in existen ones of most concern to the OU8 
workplan. For estimating the potential impact ndation drain on each IHSS in the 
OU, all of the foundation drains found from the es above were included. This was 
considered to be a conservative approach as a direction for continuing 
investigations. There is one exception to this. 1975 map indicates a foundation alrain 
along the north side of Building 779. The ma a termination point between Solar 
Ponds 2Q7C and 207A. It is beiieved that the ne between the solar ponds is a storm 
drain (based on the utility map and discussions mployees) and that the foundation 
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sampling ports, lamplights, or other access points 0th 
quality identified from the outlet water samples are 
network and there is no direct and non-intrusive mz 
contamination (assuming the water sample indicates 
particular MSS or PAC. 

drain portion was only north of the building. No ot 
found in support of the current existence of this foun 
building has changed since its original construction 
the late 1980s which affected the foundation of BI 
stability. The estimated elevation of this foundation 
closest OU8 MSS and it was not considered for fwl 

Some buildings in the OU8 Area do not have founda 
original production buildings at the €UT. Buildings 
main buildings in the area were constructed in M e n  
These buildings are equipped with interior building SI 
were designed without foundation drains, which 
foundation, with the intent of allowing groundwatei 
groundwater would be contained within the building i 
discharge of collected water. 

An evaluation was made in areas where the foundati 
OU8 MSS to estimate if the foundation drain wou. 
MSS insofar as drawing down the water table towa 
contaminant migration. Many assumptions were ma 
that a foundation drain would collect the same am 
flow, Q, is constant and could be measured directly 
All subsurface structures (pipelines, tunnels, tanks) 
groundwater drawdown. I 

water table elevation and the flowrate, Q, are v 
summarized the flowrates and water table elevations 

table elevations can be estimated from monitoring w 
then it can be determined if the foundation drains ac ‘i The location of the OU8 MSSs and the buildings 

MSS. The flowrates can presumably be measured 

OU8 MSSs. The flowrate is zero if the water table 

Imuact on Groundwater 

June 5, 1992 . 
~ ~~ 

ier documentation or verification was 
lation drain. The configuration of tlhe 
ind construction activities occurred in 
ilding 779 in retrofitting for seismic 
rain is higher than the elevation of the 
ier analysis at this time. 

xs  of various materials. There are no 
r than the outlet. Therefore, the water 
i composite of all waters entering the 
mer to isolate the source of potential 
contamination) and attribute it to m e  

ion drains. Buildings 771 and 774 ;Ire 

i59,707,750,776D77,778, and otlier 
nt phases after the initial construction. 
mps. It is speculated that the buildirigs 
would direct water away from the 
to seep into the building. InNtrated 

s a means of controlled monitoring and 

m drains were in close proximity to an 
d impact the groundwater beneath the 
-d the drain and allowing for potential 
ie for this evaluation. It was assunied 
bunt of water along its length, that is, 
from the termination point of the pipe. 
were ignored in respect to effects on 

i drains are considered constants. :The 
iables. A table was prepared which 
iecessary to have an impact on the OU8 
im the termination points and the wiiter 
11 control. If these variables are known, 
ially impact the groundwater below the 
:levation is below the level of the hain. 
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In this cases, the drains may not have any impact even if the IHSS is directly above the 
drain. However, there still could potentially be an impact if infiltration of surface water 
travels through the IHSS toward the drain, even if the water table elevation is below the 
drain elevation. If the drain loses water through its length, the drain could be impacting the 
groundwater beneath the MSS, but this condition cannot be quantified accurately. 

To estimate the relationship among flowrate, foundation drain elevation, water table 
elevation, and location of the MSSs, an equation was derived to determine the zone of 
influence h m  the drain to the point where the water table is no longer impacted by the 
presence of the drain. This equation was derived from Darcy’s Law: 

(From Fetter, 1980, p. 133 and McWhorter & Sunado. 1977, p .  97) 

Integrating both sides, with flow from right to left gives: 
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This equation is generally used to predict the water table profile. The actual wmr table is 
generally greater than the predicted proffie because vertical components of flow are neglected 
(McWhorter & Sunada, 1977, p. 147). 

Other basic assumptions for this equation are as follows: 

flow is steady state; 
aquifer is homogeneous and isotropic; and 
the Dupuit-Forcheimer assumptions apply (Freeze and Cherry, 1979, p. 188): 

- flowlines are assumed to be horizontal and equipotential lines are assumed to 
be vertical; 
the hydraulic gradient is assumed to be equal to the slope of the free surf= 
and invariant with depth. 

- 

Calculations were made, using the elevation of the foundation drain and the elevation of the 
ground surface of the IHSS, to find flowrates of the drains if the extent of the zone of 
influence was to the boundary of the MSS. The attached table summarizes these discharge 
calculations. The IHSS in question would potentially be affected if the actual discharge h i m  
the foundation drain was determined to be less than the flowrate calculated. For a given 
static water table elevation, a very low flowrate will have a relatively wide zone of 
influence; conversely, a high flowrate will have a relatively narrow zone of influence. 

Flowrates were calculated for fully saturated and half saturated conditions. The fuUy 
saturated condition would apply if the water table elevation was just beneath the ground 
surface (a worst case scenario). The half saturated condition applies if the water table is half 
way between the ground surface and the foundation drain elevation. Although flowrates 
were calculated only for fully saturated and half-saturated conditions, it should be noted that 
the discharges calculated for fully-saturated conditions are twice the discharge rates 
calculated for half-saturated conditions, indicating a proportional relationship between the 
flowrate and the amount of saturation when the elevation differences are relatively small. 
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In cases in which IHSS boundaries and foundation drain boundaries overlap, it is assumed 
that the MSS could be affected by the foundation drain regardless of the saturation and 
flowrate. Also, if the MSS elevation is less than that of the drain, it is assumed that rhe 
foundation drain will not affect groundwater beneath the IHSS. 

Conclusion 

The information presented in the table should be used as guidance and measured values can 
be used in the derived equation to determine if there is a potential impact on the MSS by 
the foundation drain. AS1 has data for these variables that can be used in the equation. 

I hope this information and effort are useful for your evaluation. If you need additional 
information or explanation, do not hesitate to call. 

Sincerely, 7z K. Sieben 

Attachments: 2 

cc: Frank J. Blaha 
File 1801-17 
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DOTY & ASSOCIATES 
ENVIRONMENTAL. GROUNDWATER AND WASTE MANAGEMENT ENGINEERS 

2001 1 GOLDEN GATE CANYON ROAD 
s u m  100 
GOLDEN. COLORADO 80403-812S 

TELEPHONE: (303) 279-91 81 
FAX: (303) 279-9186 

Mr. Jim Shaf f er 
Advanced Sciences, Inc. 
405 Urban Street 
Suite 401 
Lakewood, CO 80228 

May 28, 1992 
1801-17 

Sub j ect : OU8 Information 

Dear Mr. Shaffer: 

This letter transmits information to you regarding various 
Operable Unit 8 (OU8) issues. The main issues addressed in this 
letter are listed below. 

- Our comments on figures based on a review of the 
drawings for OU8 Individual Hazardous Substance Site 
(IHSS) locations. 

- The status of photographs for the various OU8 IHSSs. 

- A transmittal of currently available information on 
footing drains in O U 8 .  

Zeview of Fisures for IHSS Locations 

With regard to our review of the OU8 IHSS drawings, we have 
identified a number of changes that are necessary in order to 
make the IHSSs locations better agree with currently available 
data. These changes are identified on the attached figures, and 
are briefly explained below. These changes, if made, will make 
the OU8 IHSS locations better agree with those locations 
presented in the Historical Release Report which has just been 
completed by my firm. The exception to this rule is your 
location for IHSS 150.3 which is more accurately presented in 
your drawings than in the final HRR. 

The following comments are based on the colored figures that we 
obtained from you on May 14, 1992. The IHSSs are discussed in 
numerical order, references to figures are based on the AS1 
numbering system presented in the lower left-hand corners of the 
figures . 
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IHSS 118.1 

IHSS 118.2 

IHSS 132 

IHSS 135 

IHSS 137 

IHSS 1 3 8  

IHSS 139.1 

IHSS 139.2 

IHSS 1 4 4  

IHSS 1 5 0 . 1  

IHSS 150.2 

IHSS 1 5 0 . 3  

IHSS 1 5 0 . 4  

Information obtained during HRR activities 
indicate that the boundaries of this IHSS should 
be modified to represent a rectangular area just 
south of the Itnotch4@ on the east side of Building 
701 to better represent the former location of 
the tank. These comments are pertinent to 
Figures IHSS4 and IHSS9. 

Appropriate as presented. 

The boundaries for IHSS 132 are not presented on 
Figures IHSS9 or IHSS4. HRR information 
indicates that the boundaries f o r  this site 
should be located east of Building 701 and IHSS 
118.1, which is northeast of the IAG location. 

Appropriate as presented. 

Appropriate as presented. 

Information obtained during HRR activities 
indicate that the boundaries of this IHSS should 
be located a small distance east of the location 
presented in Figure IHSS6. 

Appropriate as presented. 

Appropriate as presented. 

Based on engineering drawings obtained during HRR 
activities, IHSS 144 (N) should be located east of 
Building 701 and IHSS 132. Since the exact 
location of the sewer line break between 
Buildings 777 and 779 is unknown, the boundaries 
of 144(S) should include more of the alleyway. 
This comment pertains to Figures IHSS4,  IHSS6,  
and IHSS9.  

Appropriate as presented. 

Appropriate as presented. 

Appropriate as presented. 

It was proposed in the HRR that this IHSS be 
moved to the west side of Building 7 5 0 ,  Since the 
IAG location is inaccurate. This comment 
pertains t o  Figure IHSS8. 
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IHSS 150.5 Infomation obtained during HRR activities 
indicates that this IHSS is really a duplicate of 
IHSS 123.2. Therefore, the boundaries have been 
deleted in the HRR. This comment pertains to 
Figure IHSS7. 

IHSS 150.6 

IHSS 150.7 

IHSS 150.8 

IHSS 151 

IHSS 163.1 

IHSS 163.2 

IHSS 172 

IHSS 173 

IHSS 184 

The boundaries of IHSS 150.6 have been modifies 
to agree with the IAG. However, it is possible 
that the IAG location is inaccurate. Since we 
found no hard information in the course of the 
HRR study contradicting the IAG boundaries, no 
changes were made to the boundaries of this IHSS. 
We have indicated to change the boundaries of 
this IHSS to the south of the boundaries shown on 
Figure IHSS6, includingportions of Buildings 705 
and 706. This comment pertains to Figures IHSS6 
and IHSS8. 

The location of this IHSS is appropriate, however 
the west end should be modified to a rectangular 
shape. This comment pertains to Figures IHSSS 
and IHSS9. 

The boundaries are appropriate as presented. 

The boundaries are appropriate as presented. 

Appropriate as presented. 

Appropriate as presented. 

Information obtained during HRR activities 
indicate that the boundaries of this IHSS be 
extended, since the roadway was contaminated to 
the west dock of Building 774. This comment 
pertains to Figure IHSSZ. 

It was proposed in the HRR that this IHSS be 
reduced in size to include only the southwest 
corner of Building 991. Interviews and 
documentation indicate that activities which may 
have affected the site took place only at the 
south dock of Building 991. This comment 
pertains to Figure IHSS10. 

The boundaries of IHSS 184 appear to be too far 
north. The site location was not changed as a 
result of HRR activities, and should presumably 
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be the same as that presented in t h e  IAG. This 
comment pertains to Figure IHSS10. 

IHSS 188 Appropriate as presented. 

The original colored figures are attached and are marked-up in 
pencil. 

OU8 IHSS PhotouraDhs 

Photographs were taken of OU8 IHSSs yesterday, May 27, 1992. 
These photographs were taken by the RFP Photography Department 
with my help, and will be ready for review approximately June 
15, 1992. Two copies of each photograph will be made. A number 
of IHSS sites will be addressed through the use of low-level 
aerial photographs from recent years. Low-level aerial 
photographs at the RFP are done on an annual basis. Should any 
of the current aerial photographic coverage of OU8 prove 
inadequate, arrangements can be made f o r  additional low-level 
aerial photographs to be taken in the month of June. Clearly 
these low-level aerial photographs will not be ready for a June 
22, 1992 deliverable, but they can be ready f o r  the fall 
deliverable. A number of OU8 IHSSs cannot be adequately covered 
by aerial photography, and for those we have taken ground-level 
shots. 

Footinu Drains 

Footing drains in the OU8 area for which relatively complete 
information exists are located as described below. A l s o  
presented with these location descriptions is an evaluation of 
IHSSs potentially impacted by the footing drains, as well as a 
description of the locations at which these footing drains could 
be sampled. 

- A footing drain is located along the tunnel that 
connects Buildings 771 and 776. This footing drain is 
not identified on any known engineering or utility 
drawings, but is expected to run along the north-south 
tunnel the full distance between Buildings 771 and 
776. This footing drain is currently inoperative (the 
water collected by it must be pumped to the ground 
surface and the pump that does this is currently 
"locked out"). This footing drain, if operative, has 
the potential to impact groundwater flow near IHSSs 
118.1, 132, 139.1(s), 139.2, 144, and 150.2 in OU8. 
This footing drain, if operative, would pump collected 
groundwater to the surface near the northwest corner 
of Building 701. 
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A footing drain is located on the south side (an& 
partially on the west and east sides) of Building 771 .  
This footing drain discharged to South Walnut Creek to 
the northwest of Building 771 until sometime in the 
1 9 7 0 ' s  or 1 9 8 0 ' s .  Drawings and records are available 
regarding these old discharge points. However, the 
current discharge from this footing drain is believed 
to be in the same general location of the Building 774 
footing drain discharge to the north of Building 774 .  
I have not yet identified any documentation of this 
change in discharge point for the Building 7 7 1  footing 
drains, but I have spoken to more than one person who 
has alluded to this change. The change in-discharge 
point was made during the modification of drainage, 
roads and parking lots in the general Building 7 7 1  and 
774 area. These changes have greatly modified this 
general area. This footing drain has the potential to 
impact groundwater flow near IHSSs 118.1, 132, 
139.1(S), 1 3 9 . 2 ,  1 4 4 ,  and 150 .2 .  

A footing drain is located on the south side (and 
partially on the west and east sides) of Building 7 7 4 .  
This footing drain daylights on t h e  hillside north of 
Building 774 near a small pond. This footing drain 
has the potential to impact groundwater flow near 
IHSSs 137-and 1 5 0 . 3 .  

A footing drain is also located near the southeast 
corner of Building 559 along a tunnel that connects 
Building 559 and Building 528. This footing drain 
daylights a considerable distance northwest from 
Building 559 (and southwest from Building 771) on the 
hillside along a drainage that runs to the northeast. 
This footing drain has the potential to impact 
groundwater flow near IHSSs 1 5 0 . 5 .  

A s  a further step in evaluating the overall impact of these 
footing drains on the various IHSSs.  I suggest that we run a 
quick paper calculation of the potential I1zone of influencen of 
each of these footing drains. This evaluation will require some 
of the groundwater parameter information that should currently 
be available at A S I .  The completion of these calculations Will 
help increase the certainty of which IHSSs are potentially 
impacted by the footing drains, and will help in the 
identification of missing groundwater parameter information. 
This tme of evaluation is a part of our current scope of work 
under Initial Evaluation. - 
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I trust that 
evaluation. 
clarification 

the above is complete enough for your review and 
If you have any questions o r  need additional 
on any points, please call. 

Sincerely , 
DOTY & ASSOCIATES 

Frank J. Blaha 
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ANALYTICAL DATA FOR BOREHOLE AND GROUNDWATER SAMPLES 
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